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Foreword 

THE TECHNICAL ADVANCEMENT of the space age 
■ has increased the need for high-quality scientists, engi- 
neers, and technicians. Helping to meet this need for high- 
quality scientific personnel falls heavily upon the Nation's 
schools. Research can affect the quality of the product of 
the schools only to the extent the findings are made known to 
those responsible for the education of the youth of our Nation. 

This study makes available the findings of the research in 
the teaching of mathematics reported to the U.S. Office of 
Education during the calendar years 1050 and 1060. 

To assist in disseminating the findings of research on the 
teaching of 'mathematics, the U.S. Office of Education in 
cooperation with the National Council of Teachers of Mathe- 
matics prepared summaries of research in mathematics edu- 
cation in 1052 (Circular No. 377) and in 1054 (Circular No. 
377-11). As a result of the suggestions from readers of the 
research summaries, these organizations cooperaied further 
by including an analysis as well as a summary of the research 
for the two periods 1055-56 and 1057-58. The current study 
is a continuation of this cooperative effort. It is hoped that 
this summary analysis of research in mathematics education 
for the calendar years 1050 and 1060 will be helpful to both 
research workers and classroom teachers in. improving math- 
- ematics instruction. 

Appreciation is expressed to the deans of graduate schools 
und to research workers in mathematics education for readily 
supplying the data on which the study is based. The Office 
of Education is grateful to the Research Committee of the- 
National Council of Teachers of Mathematics for its coopera- 
tion in preparing the report. 


J. Dan Hull, Director , 
/ nxtructional Program* 
Branch 


Emf R. Rarer, 

Annixtant Commixxioner , 
Division of Elementary and 
Secondary Education 
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ANALYSIS OF RESEARCH 
IN THE 

TEACHING OF MATHEMATICS 
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introduction 

T O SECURE the data for this study the U.S. Office of Education, 
with the aid of the Research Committee of the National Council 
of Teachers of Mathematics, sent a questionnaire to 454 colleges that 
offered graduate work in mathematics education, or whose staffs or 
students had made previous contributions in that area. 

Data were received from 247 colleges or research workers. In many 
cases the questionnaire was not only completely filled out, but an 
abstract of the reported study was attached. In other cases, the ques- 
tionnaire was returned with the notation that ho such research had 
been done, but a copy of the published report was desired. 

Of the 247 colleges that returned the questionnaire, 46 reported 
research in the teaching of mathematics. The committee carefully 
studied the 137 reported research studies and selected 105 of them for 
inclusion in this analysis. The selected studies consisted of 40 docv 
toral dissertations, 49 master’s theses, and 16 nondegree studies. A 
summary of each is included in the appendix. 

If the studies were classified by major emphasis, methods would 
rank first. However, in such a classification there would be consider- 
able duplication because many studies were concerned with both 
method and content. . k 

Other studies were primarily concerned with evaluation, yet in- 
cluded a consideration of method or content. Studies of international 
mathematics education were based on the study of content. Although 
the major themes of many studies seemed to emphasize such aspects 
as methods, content, teacher education, evaluation, survey, psychology 
of learning mathematics, or the history of certain topics or tech- 
niques, a discrete classification by such categories, was not possible. 

Therefore, instead of attempting to classify the research on the basis 
of the major emphasis of each study, this study is organized according 

: " 1 
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to. pertinent questions' in mathematics education. For the conven- § 
ience of the reader, these questions and analyses are grouped under 1 
three headings: Research in the Teaching of Elementary School 
Mathematics, Research in the Teaching of High School Mathematics, 
and Research in the Teaching of College Mathematics. It will be ‘ 
observed that there is considerable overlapping even in these broad 
categories. 

The research concerned with the elementary level contained 31 
studies; the high school level, 45; and the college level, 29. The 
names and numbers in parentheses in the following analysis denote the 
investigator and the number of his study as sununarized in the 
appendix. 


I 


V 


Research in the Teaching of Elementary 
School Mathematics 

HESEARCH IN THE TEACHING of elementary school mathe- 
matics during 1959—60 dealt chiefly with, problem solving, 
grouping for instruction, enrichment for more capable learners, multi- 
sensory aids, alternative methods for teaching certain topics, and vari- 
ous status studies. Other areas of interest received isolated scattered 

attention, as seen in the questions and answers which follow. > 

* 

What factors seem to be related to success in problem solving? 

Factorial studies of the problems-solving ability of fifth-grade boys 
(Sr. Emm 60) and fifth-gnule girls( McTaggert— 66) revealed two 
primary factors common for both boys and girls — a verbal-cognitive 
factor and an arithmetic factor — with a third primary factor differing 
for l)0ys (a spatial factor) and girls (an approach-to-problem-solving 
factor). Another investigator found that among fourih-grade pupils 
intelligence was not a major factor in relation to problem-solving abil- 
ity, and that comprehensive reading skill was more highly related 
to problem-solving ability than was word concept skill (Sanderlin— 
81).- One investigator developed a specific problem-solving program 
for sixth-grade pupils and found it to be no more or less effective than 
the procedures suggested by the authors of a basic textbook series 
(Faulk 34). A cooperative “action research” study sought to deter- 
mine ways to improve pupils’ problem-solving ability (Sisters of 
Mercy — 85). * 

* 

How helpful is the grouping of children for instruction? 

• investigator found no significant difference in achievement 
among second-grade pupils when two types of grouping for instruc- 
tion were compared: intraclass grouping and whole-class instruction 
(Pressler <6). On the basis of informal observation, another inves- 
tigator suggested that two or three groups were most desirable at the 
fourth-grade level. ( Luetge — 57). In a different kind of investigation 
involving seventh-grade pupils, no significant difference in the emer- 
gence of creative intellectual behavior in mathematics was found 
between pupils w’orking in groups and those working as individuals 
(Spraker — 89),, 
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4 ANALYSIS OF RESEARCH 1059 AND 1960 

What enrichment activities are worthy of use? 

Historical number stories Were suggested for use in the intermediate 
grades (Kreitz — 52) . Another investigator compiled a list of suitable 
activities and materials for use at the second-grade level (Ander- 
son — 3) . 

What multisensory aids are suggested as helpful? 

A compilation of multisensory aids for use in the intermediate 
\ grades was prepared by one investigator (Drisdale — 27). Another 
\ investigator found that the use of prearranged multisensory materials 
in the teaching of measurement units at the fifth- and sixth-grade 
levels produced no significant advantage in relation to quantitative 
understanding, computational skill, and attitude toward school 'sub- 
jects (Mott — 68)'. > 

What do analyses of textbooks reveal? 

One investigator found that in connection with the program for 
l teaching basic addition and subtraction facts in the first and second 
grades, the State-approved textbooks differed among themselves as 
to scope, organization, and presentation of facts included (Wade — 99) . 
Another investigator found that for texts for grades 3 to 6 published 
between 1920 and 1960. many changes during this 40-year period were 
in harmony with research findings relative to the teaching of problem 
solving and computational skills, but that numerous recommenda- 
tions stemming from research had not been utilized in the develop- 
ment of textbook materials (Singer — 84). One investigator devel- 
oped criteria and procedures for textbook evaluation (Story — 92). In 
a somewhat different vein, an analysis of the first-grade texts and pro- 
fessional writings of five “arithmetic specialists” revealed that each 
holds similar ideas regarding the nature of first-grade arithmetic, but 
there is a great difference in content and method (Sr. Ryan — 79). 

What factors are related to the understanding of basic mathematical 
principles? 

flased on students in grades-8 to 12 and in a teacher education pro- 
gram, age and student teaching experience were found not to add to 
* the understanding of basic mathematical principles, but the factors 
of teaching experience, level of academic preparation, and number of 
semesters of high school mathematics were related positively to the 
understanding of basic mathematical principles ( Stoneking — 91 ) . In 
another investigation, it was suggested that because of psychological 
factors involved in teaching mathematics in grades K to 8, number 
cannot be made rigorously logical; mastering the number concept 
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requires that the student develop a sense of structure and an ability 
to make generalizations (Blacka — 10). 

What are the effects of different schedules of reinforcement upon the 
learning of arithmetic? 

At the fifth-grade level, it was found that arithmetic materials 
learned under a schedule of reinforcement are retained longer than 
similar material, under a schedule of nonreinforcement or a schedule 
of reinforcement which follows nonreinforcement (Davis — 24). 

What are the relative merits of different methods of estimating quotient 
figures when dividing by two-figure divisors? 

Of the familiar methods of estimat ion taught at the fifth-grade lev- 
el, the “two-rule method” appeared to be least advantageous; also 
pointed to evidence that pupils may not. actually use the method they 
were “taught” (Carter — 20). 

Do children taught division of fractions by the inversion method retain 
more, or less skill than those taught by the common denominator method? 

No significant difference in retention was found for pupils tested 
at the end of grade 6 and again at the beginning of grade 7 (Ste- 
phensr— 90 and Dutton — 29). 

Is the "ratio method” or the "conventional method” of teaching percent, 
to be preferred? 

At the seventh-grade level there appeared to be no difference 
between methods in developing ability to interpret staterqents about 
percent, but the ratio method resulted in greater and more permanent 
skill; however, neither method was judged successful with pupils of 
low mental ability (McMahon— 65). 

What are the current attitudes toward arithmetic on the part of children 
and teachers? 

At the third-, fourth-, apd sixth-grade levels it was found that a 
very large proportion of both boys and girls liked arithmetic and felt 
it is useful (at all three levels, girls liked arithmetic better than boys) ; 
also, the majority of teachers sampled definitely enjoyed teaching 
arithmetic (Stright— 93). 

How do high and low arithmetic achievers among underage and normal- 
age children compare in personal and social adjustments? 

At the second-grade level it was found that high'arithmetic achieve- 
ment was associated with high ratings on the personality instrument, 
but that differences between normal-age and underage pupils and 
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between boys and girls tended to be only chance differences (Ander- 
son — 51). 

What relationship exists between understanding various systems of nu- 
meration and understanding Our conventional decimal system? 

At the seventh-grade level a statistically significant correlation of 

0.67 was found between test scores dealing with nondecimal numera- 
tion systems and those dealing with our conventional decimal system 
(Albanese — 1). 

The following status and related studies were reported and are 
listed here only by topic invest igated : 

1. A comparison of the teaching of arithmetic in the elementary 
schools of the United States and New Zealand (Dun- 
can — 28). 


2. A survey of arithmetic teaching practices in Tennessee, 
grades 1 to 8 (Johnston — 45). 

3. A diagnostic, study of the understandings of concepts in 
mathematics by 33 fifth-grade pupils (Bruce — 15). 

4. A study of the major causes of arithmetic difficult ies among 
35 seventh-grade pupils (Lindsey — 54). 


5. Identification of individual differences in arithmetic abilities 
among three fourth-grade classes ( W^p^ace — 1(H)). 

6. A study of children's learning to write the 10 basic numerals 
(Downs — 26). 


Research in the Teaching of 
High School Mathematics 


MANY OF THE FACETS and points of view of the new cur- 
I” riculums for the high school which have developed in the last 
few years are being tested experimentally and evaluated. Studies 
reflecting current interest in high-ability students are also in evidence. 
These and other studies are briefly reviewed in connection with 10 
major quest ions which follow. 

What do studies on the evaluation of new cur riculums show? 

A large-scale study (Payette — 72) showed that students exposed 
to conventional mathematics have neither a pronounced nor a con- 
sistent advantage over students exposed to School Mathematics Study 
Group mathematics with respect to the learning of traditional mathe- 
matical skills. Students exposed to SMSG instruction acquire pro- 
nounced and consistent extensions of developed mathematical ability 
beyond that developed by students exposed to conventional mathe- 
matics instruction. There is positive evidence to suggest that students 
at all academic ability levels as measured by School and College Abili- 
ty Test can learn considerable segments of School Mathematics Study 
Group materials. 

In another study (Malan — 59) students studying a modern ninth- 
grade program achieved significant ly higher on the Lankton Algebra 
Test than students studyingtraditional materials. 

In a third study (Hamilton — #9) students in contemporary sec- 
tions of algebra I were found to have more enthusiasm than students 
in traditional sections with no loss of achievement on traditional 
materials. 

What are the comparative merits of different pedagogical techniques in 
teaching mathematics? 

The inductive method of teaching was compared with the deductive 
method in ninth -grade general mathematics (Thompson — 95). 
Although the before and after tests used were too dissimilar for sig- 
nificant comparison, it was observed that weekly recitations and week- 
ly test performances were better during the semester when the induc- 
tive method was used. 
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The spiral or functional method of teaching was compared with 
the traditional method in ninth-grade general mathematics classes 
and algebra classes (Woodbury — 103) . General mathematics achieve- 
ment is greater for the spiral method, while algebra achievement is 
greater for the traditional method.. Positive responses toward math- 
ematics was greater in both algebra and general mathematics classes 
when taught by the traditional method. 

The experimental method of teaching computations with signed 
numbers in which pupils were enabled to formulate their own rules 
was compared with the traditional method of teaching with a stand- 
ard textbook (Zahnke — 1(H). Comparisons of matched groups in- 
dicated no significant difference, but the students in the experimental 
classes were more enthusiastic about their homework. 

A method of teaching the three cases of percentage in which em- 
phasis was placed-on an understanding>of the three types and their 
interrelationships was compared with the usual textbook method 
(Tredway — 97). The experimental method provided significantly 
better learning and superior retention for pupils of average intelli- 
gence. It was found that 20 days was adequate time for teaching 
percentage when t he experimental method was used. 

The effectiveness of a team of two teachers and a secretary teach- 
ing large algebra classes of 107, 192, und 192 students was compared 
with that of a single teacher with algebra classes averaging 34 stu- 
dents (Engstrom — 32). The top and bottom 20 percent in the large 
groups achieved as much, if not more, than the equivalent groups 
in the small classes, more individual help was given in the large 
classes, superior and poor students received more special instruction 
in the large classes, discipline was better in the larger groups, and 
there was more competition among top students in the larger classes. 

The effects of a remedial program on the mathematical disabilities 
of junior high students was studied (Cahoon— 17). Significant 
gains warranted the recommendation of a remedial instruction 
program, but this should be longer than 10 weeks. 

What are the psychological factors in learning mathematics? 

Mental age was found to l>e a stronger factor than algebra apti- 
tude or grade level in influencing- the learning of the concepts and 
fundamental skills in handling signed numbers (Zelechoski — 105). 

Eighth- and ninth-grade students with high mathematical apti- 
tude were paired in order to compare their capacity to achieve in a 
traditional algebra course (Cornum — 22). It was found that the 
eighth-grade students had as much capacity as the ninth-grade 
students in learning algebra. 
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A study comparing boys and girls (Dirr— 25) found that boys 
and girls are equal in algebraic and geometric vocabulary, while 
the boys are superior in geometric computation and the girls in 
algebraic computation. 

Another study compared boys’ and girls' factor patterns through 
an investigation of the domain of an elementary algebra test. A 
comparison of the factor patterns in this study indicates that boys 
and girls, even when equally matched for achievement in algebra, 
use their abilities in different ways in algebraic computation. Boys 
tend to solve algebraic problems through a recognition of broad 
relationships among content areas; girl 9 tend to keep content areas 
relatively separate and to see detailed relationships among the 
elements of a given area. 

What are the results of studies of high-ability students in mnrtw»mq fif^ 

The relation of personality factors to success in mathematics was 
investigated (Kochnower — 51). The mathematically inclined male 
emerged as a sensitive, insecure, introspective individual who tends 
to avoid group activities. He clings to his own convictions, refusing 
to subordinate them to common group standards. In the female, 
there was no evidence relating personality to achievement in 
mathematics. 

The reasons for success and failure in mathematics of high-ability 
students was investigated (Mamary— 61 ) . The successful students had 
regular study hours, studied without radio or TV, had chores to do 
at home, found mathematics useful, had parents who were good in 
mathematics, did not expect better grades in other courses, had 
elementary school teachers who enjoyed arithmetic, and did not get 
behind in their work. Unsuccessful students felt they would have 
done better in a slower moving group and thought their teachers 
taught only to a top few. Successful students did not try to relate 
mathematics; 1 to everything, thought that insight into mathematics 
was an important reason for success, that to be successful one should 
not memorize it, and that one had to work hard to succeed. 

What are the results of attempts to include new topics in the 
curriculum? 

A unit on inequalities was developed and taught to a high school 
geometry class (Anderson^). The students strengthened their 
ability to w’ork with equalities and were more able to make generali- 
zations not limited to equalities. The concept of inequalities was 
successfully introduced in a high school class. 

A ft-week course incorporating aspects of linear program with 
traditional ninth-grade algebra was taught and evaluated (Cotter— 
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^ 23). The proup, displayed interest and enthusiasm. Almost every 
student was able to contribute to the applications. Questions about 
proof, postulates, and theorems arose naturally. Most of the pfoup 
finished the final test problem. 

A unit, on probability and statistics for hiph school seniors was 
prepared and taupht, and the relationship between certain factors 
and achievement in the unit was analyzed (McKinley— 64). The 
students showed a sipnificant pain in achievement durinp the study, 
that of fhe collepe preparatory students beinp the preatest. 

A unit on dimensional analysis was develo|>ed aim taupht to an 
experimental hiph school clnss (Saar — HO). Tests liefore and after 
the unit showed that hiph school students in mathematics and physics 
have slipht -knowledge of dimensional analysis but that elementary 
aspects of the topic can lie taupht with understandinp at their level. 

A 4-week unit on quadratic functions was constructed, taupht, 
and evaluated in a ninth-prade alpebra class (Paipe — TO). The. 
experimental class was matched with a control proup on the basis 
of mathematical achiavenjfNit. Statist icallv significant differences in 
favor of (Jie exjienmental class were obtained. Tabulated observed 
reactions favored the experimental proup on a numlier of points. > 

What are the attitudes of mathematics teachers toward the inclusion of 
certain advanced topics in the mathematics curriculum? 

Teachers were favorable to the inclusion of analytic peometry. 
calculus and statistics, but their attitudes did not show* a hiph rela- 
tionship with such factors as feelinps of competency, credits in mathe- 
matics, experience, and she of school (Spillane — H8). ' 

What topics are suitable for enrichment of the mathematics curriculum? 

' 

Fourteen major understandings associated with prolmble inference 
and 2(5 major understandinps associated with necessary inference were 
developed (Smith — 87) with specific suggestions for inclusion in arith- 
metic, alpebra, peometry, and triponometry. 

Episodes in the development, of pi can lie developed into a numlier 
of worthwhile and interest inp units for junior and senior hiph school * 
students (Schaffner — 82). 

Materials in non-Euclidean peometry, projective peometry, and 
topolopy were prepared as a set of 30 enrichment lessons, presented 
informally and the effectiveness of the presentation evaluated" 
(Snjprt— 86). The papers on these topics written by the 44 students 
in the study showed a mastery on the averape of 28 of the 37 major 
points upon which they were graded. * 
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Such topics ns geometrical transformations, geometry of circles, 
items related to the Pythagorean theorem, homothetic figures, and 
trisection problems were used by one researcher (Hanson— 41). 

j What are the findings of certain surveys of secondary mathematics edu- 
cation in the United States? 

One survey (Maker — 8) showed that there were special mathematics 
programs for Miperior seventh- and eighth-grade pupils in 17.6 per- 
cent of Michigan junior high schools. In the seventh grade, one-third 
were enrichment, one-third were acceleration, and one-third were both 
enrichment and accelemt ion. More teachers t han pupils regarded the 
subject matter of the special coursesas more difficult. 

The status of the mathematics program for above-average students 
in 50 New Jersey junior high schools in the spring of 1060 was sur- 
veyed ( Maccia— 58 ) . Of t he n ine schools having over 1 ,000 st udents, 
all had either acceleration or enrichment programs. All 11 schools 
with neither acceleration nor enrichment had fewer than 1,000 pupils. 
A total of 12 schools had only acceleration, 19 had only enrichment, 
while 14 had both. 

Trends in secondary school mathematics in New Jersey were sur- 
veyed by a seminar at Trenton Stnte College ( Hansdoerffer— 40) . Of 
200 schools contacted, 58 responded, all of which indicated that they 
were offering contemporary mathematics to their students. 

The trends in secondary sc hool mathematics education from 1955 to 
I960 were sttidied (Kelley — 18). The trends revealed a broader sense 
of mathematical values and more stress on mathematics ns such and 
less on consumer mathematics. There has not been the fundamental 
change in mathematics that publicity ^.about the major curricular 
reports seem to indicate. The 12th*grade courses presented consid- 
erable divergence. 

The status of mathematics teachers in Kansas high schools was 
investigated (Clark — 21). One-half of the teachers have a student 
load of fewer than 40 students, while 1 in 7 instructs more than 120 
mathematics students |>er day. Almost one-third failed to meet the 

new State certification requirement of 18 hours of mathematics. 

/ 

What are the findings of certain surveys of secondary mathematics edu- 
cation abroad? 

The status and innovations in the mathematics program o' the 
Soviet secondary school was the object otthe studies of two investi- 
gators (Vogeli — 98 and Holser — 12). Syllabuses, textbooks, problem 
books, and graduation examinations were analyzed in detail. Three 
trends were largely responsible for changes from 1952 to 1959: (1) 
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Polytechnism or stress on applications, (2) a trend toward. lightening 
the pupils' academic load, (3) desire to modernize or raise the scien- 
tific level of t heir secondary mathematics program. 

An extremely detailed and authentic picture of mathematics educa- 
tion in the Soviet Union was presented in the Bolser (12) study. 
Many sources tyere studied ranging from Library of Congress mate- 
rials to interviews with Soviet educators and officials. Besides the 
curriculum, the study describes the training and status of mathematics 
teachers. ' k 

How well do tests predict? 

An experiment, in the prediction of success in ninth-grade algebra 
and general matlrematics indicated that five predictor variables have 
significant predictive value for algebra but not for general mathe- 
matics. A regression equation was developed to help teachers and 
counselors predict success in algebra (CarboneRu— 18). 

1 h > validity of the Orleans Algebra Prognosis Test was investi- 
gated (Anderson— 5). The criterion being predicted was success on 
the State objective test in algebra. The validity coefficient was found 

to be as high or higher than can usually be expected for a prognosis 
t68t. 

The comparative value of three geometry prognosis tests and an 
arithmetic achievement test in predicting success in plane geometry 
was studied (I Tollman — 12). The Lee Test seemed to be the best 
predictor, but statistical tests of the significance of the differences 
did not confirm this. However, at the 10 percent level of confidence - 
the Lee Test was a better predictor than the California Mathematics 
Test. 

A pilot study was made to determine the efficiency of the Iowa 
Tests of Educational Development, in predicting mathematics grades 
of 12th-grade hoys. The highest correlation was with algebra and 
next with intermediate algebra, both at the .01 level of confidence. 
The correlation with geometry was not significant. 


Research in the Teaching of 
College Mathematics 


THE MAJOR EMPHASES in studies on the college level were 
on the content of the curriculum, methods of teaching, and the 
preparation of teachers. Also, the historical method of research was 
an essential tool in several investigations. The questions below, sup- 
plemented by some comments, reflect the major issues considered in 
these studies. ^ , 

What should be the nature of the freshman mathematics course for 
liberal arts students? 

For junior college freshmen one investigator ( Besserman— 9) 
recommended a type. of remedial course for students poorly prepared 
in mathematics and, for others, a cultural course emphasizing the 
nature of mathematics and its role in our civilization. A study 
dealing with remedial mathematics in Kansas (Fisher — 35) indicated 
that a freshman course in “elementary and intermediate algebra” was 
indefensible. 

Another investigator (Milligan — 67), guided by criteria for content 
select ion and sequence, found that it was possible to devise a modern 
mathematics course for freshmen without rejecting all of traditional 
mathematics. 

When an integrated course in college algebra, trigonometry, and 
analytic geometry was compared with the teaching of these separately 
over a period of three quarters during the freshman year, it was found 
(Popejoy— 75) that there was no difference in the learning of the first 
two subjects, but a significant advantage in the learning of analytic 

geometry when taught as part of the integrated course. 

To what extent is there an emphasis on modern mathematics in the 
junior colleges? 

In Illinois it was discovered (Litwiller— 55) that only brief mention 
of modern mathematics was made in junior college courses. The lack 
of attention to such mathematics was apparently due to certain gaps 
in the preparation of the teachers. 

What mathematics is heeded for applications? ' 

One study (Wood — 102) showed that mathematical analysis, matrix 
theory, probability and statistics, and numerical analysis were needed 
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in applications to industry. Very little use \#s found for various 
kinds of geometry. " 

Is it possible to use more physics in teaching mathematics? 

One research study (Grant — 37) showed how many physics formu- 
las, could be selected and used in teaching mathematics topics as far 
as the calculus; 


Should the concept of sets be used in teaching a first course in probability? 

The method of teaching probability via sets (Maletsky— (50) did not 
have a statistically significant advantage over a traditional method 
and one other procedure, when the solving of problems in statistics 

and success in statistical inference were used as criteria. 


Do student-constructed assignments have a desirable effect on learning? 

Students who constructed, worked, and checked assignments in a 
freshman mathematics course surpassed another group taught tradi- 
tionally (Sister Rose* Marian— 62), by a statistically significant 
amount, in the solving of algebraic problems, critical thinking, and 
mastery of algebraic content. 


Is there an advantage in teaching solid analytic geometry by means of 
vectors? - - * 


Although there was a constant margin in favor of the vector method 
over the traditional procedure (Pettofrezzo— 73), the difference was 
not statistically significant. 


What are the results of using television in the teaching of mathematics? 

A questionnaire evaluation of a course in the teaching of arithmetic, 
involving 16 weekly telecasts as well as other activities, revealed 
(Jenni — 14) that the respondents were motivated more by the new 
medium than by the usual classroom procedure. It seemed unlikely, 
however, that the telecasts alone could have produced the understand- 
ings attained. 

Another study (Ijahcaster and Krskine — 53) seemed to reveal that 
large class instruction surpassed both television and small class meth- 
ods in the learning of analytic geometry. However, the difference 
between the first two methods was indecisive in the case of the calculus. 


What should be the content and organization of a freshman mathematics 
course for engineers? ■ 


The conclusion in one study (Horton— 43) was that the course 
should be organized around the function concept, with certain basic 

analytical. concepts providing the problem-solving structure. 
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What do students beginning a course in the teaching of arithmetic know 
about arithmetic? 

Iii a study of 158 prospective elementary school teachers in Illinois, 
one im estimator (Fulkerson 36) found that performance was poorest 
on verbal 'problems and percentage. The students with more high 
school units of mathematical preparation did better on the test than 
those with fewer. 

’ - * * 

tin prospective elementary school teachers comejounderstand arith- 
metic through a short preservice course? 

Tuo studies (Dutton 20 and Pitts — 74) produced encouraging" 
results. Many concepts are understood. In the second study over 
80 percent of the responses to items oh the comprehension of the 
structure of the number system were correct. However, the ability to 
apply structural projierties varied greatly, esjiecially in the case of the 
inverse. Dislike for arithmetic, expressed by one-third of the students 
in the first study, centered around fear of word problems and a 
repugnance toward drill. 

Which concepts and processes of mathematics are needed in the prep- 
aration of elementary school teachers? 

In the opinion of elementary school teachers and experts in mathe- 
matics education, concepts needed are from arithmetic, consumer 
mathematics, business application, certain geometric concepts, and 
graphs, supplemented by selected concepts and processes from modern 
nmthematics (Carpenter— 19). 

What is the present preparation of prospective elementary school teachers 
in arithmetic in this country? 

A nationwide survey (Erst— 33) revealed that the majority of ele- 
mentary school teachers are not adequately prepared in the content of 
mathematics or in methods of teaching mathematics. Content courses 
for these future teachers are offered in olily one-fourth of the liberal 
arts colleges; such a course is usually college algebra, or geometry or 
trigonometry. 

Seventy-seven percent. of the liberal arts colleges required neither 
courses in. content nor methods of teaching mathematics. Teachers 
colleges, as a whole, gave better preparation. 

What have been the trep<js in the education of senior high school mathe- 
matics teachers? 

One investigator (Sehumaker — 8ff) discovered that from 1920 to 
1958 the median minimum requirement for teaching majors rose from 
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24 to 27 semester hours of mathematics, and from 21 to 24 semester 
hours in education courses. Over the years the mathematics courses 
showing the greatest gain in popularity were college geometry, mathe- 
matics of finance, and elementary statistics. In general, the require- 
ments were influenced most by the nature of the secondary school cur- 
riculum, very little by national committee reports. 

How serious is the shortage of college teachers of mathematics? 

^Reports on 144 positions available in 1957-58 showed that 25 percent 
of those employed failed to meet, the minimum degree requirements for 
the Position. Of 79 positions requiring a Ph. D. degree, only 50 were 
filled by individuals holding the degree (Keller— 47 and Smith— 87). 

The same investigators also evaluated a special master’s degree pro- 
gram designed to use retired armed services personnel for helping to 
meet shortages in the teaching of college mathematics. Of 2,562 ix>si- 

- S h ! ted /° r 1 959-61 ’ UM, or 45 percent, would be available to 
these retired mem 

D‘d Sacchen publications have any influence on the later development 
of non-Euclidean geometry? 

Although must- historians had discounted the influence of Saccheri’s 
norks, such as AW*. Ab Omm Xaevo VMrnatm, one study 

(Allegri -) provided considerable evidence to the contrary. 

Whai contributions did Hilbert make to the evolution of mathematics? 

Hilbert, early concerned .with the method of models, noncontradic- 
tion, and independence in an axiom system, later worked on a simul- 
taneous development of logic and mathematics leading to the science 
of metamathematics (Kenner — 49). 

What has been the impact of the development of tests of statistical hy- 
po* on the teaching of statistics in the United States? 

i + Th ® w ® rk 4 of B®/ 68 on inverse Probability in 1763 was followed much 
later by R. A. Fishers work involving the making of probability state- 
ments about certain parameters of sampling distributions. In modem 
imes, after Neyman’s and Pearson’s contributions to “best tests” of 
hypotheses, mathematical abstractions have developed to such a point 
that th^ interested m applying the tests have had great difficulties. 
In the United States there has been a shift of emphasis from descrip- 
tive statistics to statistical inference (Taylor 94). 

Wh«t can be dona to stimulate undergraduate students in mathematics 
to tbow initiative and do creative work? 

Ckie investigator (May_«3) found honor work, including honor 
problems, colioquia, student-faculty collaboration, and publication of 
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17 , he 1 ,pful - U ® emed > however, that honor work should be 
. supple ment to regular courses, and that enrichment, rather than 

acceleration, was most effective. 

How can success in college freshman mathematics be predicted? 

One investigation (Grehl 38) showed that neither the Q-score of 
t ie ^encan Council on Education nor a mathematics proficiency test 
proved their value m predicting the individual’s success in freshen 

mathematics. However, the Q-score did just about as well as the 
proficiency test. 
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Summary 


Elementary School Level 


THE TASK of the teacher of arithmetic is to develop not on’y the 

1 student ' s computational ability but also his ability to solve prob- 
lems. In harmony with such objectives, several researchers tried to 
determine the factors that are related to success in problem solving. 
‘ tethers will agree with the finding that comprehensive reading 
ability is related to problem-solving ability ; however, it is doubtful 
if they will agree that intelligence is not a major factor. A profitable 
area for investigation may be indicated by the studies that hint that 
boys differ from girls in the way they approach problem solving. 

. ff rou P* n j? of children was the theme of several research studies; 
however, no significant results were reported. The answer to “Is 
grouping of children desirable?” may depend on the teacher, objectives 
of the grouping, and the children. Perhaps a more important ques- 
tion for the teacher is “When and how cap grouping be helpful ?" 

This same type of question about multisensory aids might be investi- 
gated rather than a statistical study about children taught with aids 

and children taught without aids. 

Research *>s concerned with the “best’ method of teaching a par- 
ticular skill/pr concept. This type of research is not yielding great 
returns. /Perhaps there is not a best method for all teachers or all 
pupils. Successful teachers seem to use many different methods, and 
there is ^vkjpnce the pupil may not me the method he is taught/ 

In several of the experimental programs in arithmetic, nondecimnl 
systems of numeration are studied. One research study sought to find 
relationships lietween understanding various systems of numeration 
and Understanding our decimal system. Perhaps this area needs 
further exploration to answer the question, “Under what circumstances 

and /for what pupil is the study of the other systems of numeration 
profitable?” 

.. I \ _ ■ . ■' 

High School Level 


Nearly half of the studies done at the high school level grew out of 
the ferment in the mathematics curriculum of the past 7 or 8 years. 
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Some of these involved tryouts of new units of content. Others were 
concerned about the possibility of teaching some of the traditional 
subjects earlier. In other studies the learning of mathematics by 
students in some of the new programs was compared with the learning 
of students in traditional pro^rams. 

Other investigations dealt with the influence of attitudes on the 
learning of mathematics, the effectiveness of special programs for 
the gifted, basic differences between boys and girls in learning 
a gebra and geometry, what- difference small or large classes make, and 
the contrasts between the Russian program and ours. Predicting 
success in algebra and geometry, comparing methods of teaching the 
same topic or subject, and a historical study of plane geometry text- 

books were other subjects of research. 

Briefly stated, new units ca.i be taught effectively without harming 
the learning of the old units. . For students at the same level of ability 
a ge ra can be learned just as well in the eighth jerrade as in the ninth.' 
.Students can gain a fairly good grasp of what is meant by geometric 

proof as early as the seventh grade. It seems highly probable that 

even when the teacher variable and the “halo effect” are controlled, 
students taught under the SMSG program in grades 7 through 12 do 
almost as well with traditional materials and distinctly better in con- 
tent extending beyond the conventional. 

In addition to the content of the curriculum, there were several 
studies emphasizing the attitudes and typical behavioral patterns of* 
t ose " ho were successful, and those who were unsuccessful in learning 
mathematics. Some of these findings may be useful in identifying 
high-ability students and in counseling them- One university has, 
for several years, been concentrating on acquiring information about 
sex differences in learning elementary and secondary school mathe- 
matics through extensive use of factor analysis applied to large 
numbers of students. This cooperative type of research is likely, in the 
long run, to yield a laiger harvest than scattered, unorganized research 
involving small numbers of students. An important sex difference 
among high achievers also turned up in a study done at a different 
university. It appeared that high-achieving girls are less likely to be 

labeled “brains” than are many of the high-achieving boys. 

Some studies seemed to confirm the results of earlier studies. Thus, 

teaching percentage in one package as a-relation among three variables 
gav better results than teaching it by the “three cases.” Students in 
largeylasses, at the upper and lower levels of ability did as well, if 
not tter, thaii comparable sets in smaller classes. Of course, limits 
have to be put on the meaning of “large” and “small.” Finally, 
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attempts to predict achievement on a criterion by multiple correlation 
and regression added nothing of significance to what was already 
known from past studies. 


College Level 


What wert the distinctive features of research in college-level 
problems of mathematics education during 1959-60 ? What was new ? 
What seemed significant? Which studies provided further support 
for conclusions tentatively established by earlier research? Which 
research method seemed to be most frequently used ? 

Although it is often difficult to separate clearly studies concerned 
with what to teach from those dealing with how to teach, at least five 
studies were essentially “content” studies. Four of these investiga- 
tions treated the problem of what to teach in freshman mathematics 
courses. The findings did' not seem to reveal any new. ideas on this 
subject. They did, however, confirm what has been done in the past. 
The fifth study, concerned with what should be the .mathematical 
preparation of prospective elementary teachers, likewise produced no 
startling revelations. A comparison of the findings of this study with 
recent recommendations of the Mathematical Association of 
America indicates how much needs to be done. 

Two curriculum studies have a bearing on the emphasis on “modern 
mathematics” in precollege and college courses of study. Despite the 
work of the College Entrance Examination Board, the University of 
Illinois Committee on School ^ Mathematics, the School Mathematics 
Study Group, and Committee on the Undergraduate Program in 
Mathematics, junior college teachers of mathematics in one State 
hardly mentioned modern mathematics, in their classes. It is im- 


portant to know whether this ignoring of modem mathematics is a 
general practice in college courses. 

Another survey of the uses of mathematics in industry seemed to 
imply that there is still no great demand for the “new mathematics” 
in this field. / 

For our technological world some thinkers^ and experimenters have 
been calling for the coordinated teaching of ipathematics and physics. 
One dissertation showed how topics from physics might be incor- 
porated into the mathematics program as far as the calculus. 

Other investigations involved both content and methods of teaching, 
u . results of teaching probability via sets, and solid analytical 
geometry by means of vectors, were just as good as those obtained by 
traditional methods. If it had been possible to conduct the experi- 
ments longer, the new approaches might have been significantly better. 


21 


the teaching of Mathematics 

XKOjjtudies were concerned with the use of television. It seems 
obvious that television cannot be used alone for effective results. The 
increased cost per segment of instruction was not reported. Appar- 
ently, we still do hot know at what point, in terms of number of 
students, television “pays off.” 

For a long time teachers have wondered whether courses in “inte- 
grated mathematics” are any better than compartmentalized teaching 
of separate subjects. In a program involving college algebra, trigo- 
nometry, and analytic geometry, the integrated course results were 
just as good As the compartmentalized ones in college algebra and 
trigonometry, and much better than a separate course in analytic 
geometry. These findings occurred even when no attempt was made 
to find out whether one group of students or the other would be more 
successful in solving problems involving the coordinated use of the 
three subjects. 

The mathematics education of> elementary school teachers received 
considerable attention in 1959-60. Previous studies had suggested 
that these teachers might nevercome to understand elementary mathe- 
matics. Two studies on their ability to comprehend the concepts and 
structure of arithmetic gave very optimistic results. Perhaps the 
SMSG program for the elementary school is feasible. 

On the other hand, another extensive survey made it quite clear 
that liberal arts colleges need to reconsider the adequacy of their 
programs for preparing future teachers of mathematics in the ele- 
mentary school. 

The conclusion by Schumaker that mathematical requirements in 
th j preparation of teachers of senior high school mathematics have 
been influenced by the new mathematics programs of the secondary . 
school is certainly true. It is further confirmed by the report of the 
Mathematical Association of America in the publication of high school 
mathematics. All one needs to do is to read the report of the associa- 
tion on what the preparation of high school teachers of mathematics 
should be. 

It is interesting to note that, of three historical studies, two were 
concerned with men who influenced the development of modem geom- 
etry and one with the evolution of modern statistics. It is encourag- 
ing to see some movement away from exclusive dependence on 
controlled groups and sophisticated statistics in educational research. 

.... the other hand, a considerable number of studies during th i s 
period made extensive use pf polls of expert opinion, responses to 
questionnaires, and derivation of criteria from an analysis of the liter- 
ature. Too often the result is a mirrorlike one in which the findings 
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are a reflection of tlie states quo. Frequently the reports received indi- 
cate that the results obtained are not reliable because of the careless 
use of techniques. 
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Recommendations for Future Research 

THIS PART of the report is written with a great deal of humility 

■ and with the knowledge that it is much easier to point out weak- 
nesses in research .than it is to conduct research without weaknesses. 
F or many of the researchers it was their first introduction to research 
in mathematics education; others were under economic pressure to 
complete a degree; therefore, perfection is not expected. However, 
the reported research in 1959-60 represents considerable time out of 
the lives of many people and the expenditure of money which could 
be used for other purposes. The writers would be remiss not to point 
out some vital weaknesses that are readily apparent. The neophyte 
should either make a small contribution to the solution of a significant 
problem, or he should gain experience in techniques and research 
design that reflect the best research practice. Even a casual inspection 
of the studies shows that few of the researchers experienced either of 
these values. * 

Jo improve mathematics education research, leaders in the field 
must become more critical of both the design and the findings of the 
studies. It. would seem advisable to make an earnest nationwide effort 
to upgrade research in mathematics-education. The present summary 
of research shows that many persons have "Hacked small problems 
of minor importance. Statistical treatment in many cases was not 
appropriate for t lie-raw data. Some of the studies were mere compila- 
tion of teaching materials which were never published. Such research 
-Njnakes little, if any, improvement in the teaching of mathematics. In 
,fact, participation in such activities does not prepare the neophyte 
for membership on a team project in mathematics education such as 
those being financed by the Federal Government or national 
foundations. 

The research in mathematics education from the first collection in 
1952 to the present collection in I960 reflect three important needs: 
First, crucial problems need to be identified. National leaders in 
the field need to identify important problems that may be successfully 
solved as part of the requirements for a degree. These problems may 
be identified by State groups, national committees, or higher educa- 
tion conferences. In any case they must be identified to give direction 
to the research. 
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Second , teams of research workers are needed in attacking many of 
the problems. The day has passed when the efforts of a single 
researcher makes an impact on mathematics education. The research 
of the beginners must be coordinated and cooperative when possible, 
as in a project carried on by the Catholic University of America. Sev- 
eral of their students have tried to determine factors or patterns in 
learning mathematics that exist among girls but not among boys. 

Third, the results of the research should be clearly and adequately 
reported. It is difficult for research findings to be implemented unless 
the following criteria are met: 

1. The problem and aubproblems should be dearly stated. 

2. The number and characteristic* of the subjects of the experiment should 
he provided. 

8. The duraUou of the experiment should be stated. 

4. The procedure of the experiment or study should be clearly described. 

5. The method of sampling should be specified. 

8. The evaluation instruments should be Identified. 

7. The findings should be separated from the researcher's conclusions and 
recommendations. 

In addition to the accurate reporting of research, the reports must 
receive wide distribution. Perhaps a national organization such as 
the National Council of Teachers of Mathematics could stimulate bet- 
ter research by giving wide publicity to the better studies. Unpub- ‘ 
fished research has little impact on classroom practice. 

The many students and faculty who are working in mathematics 
education will increase their impact if (a) crucial problems are 
attacked, (b) coordinated efforts are used to solve them, and (c) 
research findings, clearly and adequately reported, receive wide 
distribution. 



Unanswered Questions in the Teaching of 

Mathematics 

THE QUESTIONNAIRE used in this study asked the researcher 

to ist on. or two important questions still unanswered. In gen- 
*» '•'•‘•d «« the researcher's study; however, 

^ wid *! y both “ 10 significance and m 
o typo- Each of the following questions was asked or implied by at 
teasume researcher, and some of the questions were the concern of 

1 « B « 1 " ■» toorevm. 

i. What Is the best combination of concrete and abstract mathematics in 
an undergraduate mathematics curriculum? 

* * ^ lt / rg , *** WMJ9 stimulate mathematical creativity among 
undergraduates and graduate major in mathematics? 

*• "to. 1 *• .'*“ <*«« of the SUM Junk, hlfh <dx»l geme on eh. .to- 
dents later learning of mathematics? 

7. What are the best ways to measure the ability to reason? 
^^iSUre?***** * * adiOTl8oal “ ethods 00 019 learning of high 

9 ** * TeCt ° r meth0d in te8c!llD * *!*>“ometry or plane 

la Does the teaching of the cdlculna before analytic geometry make the 
latter more meaningful? 

1L How effective are teacher-education curriculum* in meeting the needs 
of the mathematics teachers in the field? 

12. Can pupils learn more easily and retain longer certain Ideas and topics 
in mathematics if they work creatively without a textbook? 

13. To what extent does acceleration influence a student’s future interest and 
work in mathematics? 

14. To what extent do concrete or manipulative materials contribute to the 

learning of arithmetic? - 

15. 8hould leas capable students study the same mathematics as other 

students at a slower pace, or be exposed to a different program of 
mmtnenuUd? / 

25 
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10. Iu what ways do Attain altitudes toward matbematlos Influence the 
learning of mathematics? To what extent can certain of these attitudes 
lie strengthened or weakened? How? 

17. Can eighth-grade students baring high mathematical aptitude succeed 
as well In a modern ninth-grade course as they can In a traditional one? 

la Do students studying contemporary mathematics In high school do better 
In the examinations of the College Entrance Examination Board thaq 
those who study traditional mathematics? 

10. What kind of rigorous development of algebra, trigonometry, aud ana 
l.vtlc ^fcouietry, analogous to that of plane geometry, would lie most effec- 
tive In the secondary school? 

20. What should be the grade placement of topics from probability and sta- 
tistics In elementary and secondary schools? 

21. To what extent does membership in a malhematWIub Influence Interest 
and achievement at the secondary school level? 

22. What Is the lowest mental age at which the concept of directed numbers, 
and the operations on them, should be taught? 

23. To wbat extent have the mathematics programs of American colleges 
been revised to Include more of “modern mathematics” > 

21. What are appropriate materials and exercises for teaching mathematical 
proof at the ninth-grade level through algebra? 

23. Are Integrated mathematics bourse# at the 10th- or llth-grade level more 
effective than *e|»arate courses In plane geometry, advanced algebra, 
and trigonometry? 

20. To what extent should social abdications of arithmetic In- taught at 
the seventh- and eighth-grade levels? 

27. What modern mathematics should be Included In the elm -at Ion of pro- 
s|ieetivc elementary senool leat hers? 

2S. What s|H'clflc concepts In modern mathemnllra should lie tnug it the stow 
pupil Iu the secondary school? 

20. What difference In pupil achievement does the teacher’s knowledge of 
arithmetic really make? 

30. What provisions can one make for gifted students w|,en enrollments do 
not allow for homogeneous sectioning of classes? 

31. What mathematics should we require of nirttlgh school pupils? 

32. What are the characteristics of teachers who motivate students to pursue 
the study of mathematics? - 

33. What new demands in mathematics Is industry placing upon Its 

employees? 0 ' ' ■ 

34. Is mathematical aptitude a single Identity or a pattern of uidil tides? 

35. To what, extent and how may programed material in mathematics be 
used? 

itn. How should television lie used to make mathematics Instruction most 
effective? 


Appendix: Summary of Research Studies 


1. A lb an we, Docotiit Tuekesa The Relationship Between the Average Test 
Scores on a I’nlt Using Various Systems of Numeration and Average Test 8cores 
on ( nils Using the Traditional Numeration Earned by 113 8eventh-Grade Pupils. 
( 1980, Montclair 8tate College, Upper Montclair, N. J. ) 

Problem. To Investigate the relationship between the average test scores on 
an original unit using various systems of numeration and average test scores 
on units using traditional base-ten numeration. 

Pi y'durr. A 2-week unit on nondecimal systems of numeration was devel- 
oped Five seventh-grade classes (113 pupils) were tested on (a) their knowl- 
edge of and ability to work with nondecimal systems of numeration following 
use of the experimental unit, and <b) their knowledge of abd ablUty to work 
with the conventional decimal system of numeration during the course of rele- 
vant Instruction spread out over a 7-month period. 

nif a 2Z/ lHdtn ° 9 9nd A statistically significant correlation of 

0.67± .05 was observed between test scores on the experimental unit (nondecimal 
numeration "T* terns) and average test scores on units pertaining to the conven- 
tional decimal system of numeration. The difference between means (expressed 
as percents of Hems right) of arerage scores on the two kinds of tests (nondeci- 
mal numeration systems and the decimal system of numeration) was not statis- 
tically significant (CR»=o.79). 


^I!! DA * The Ma,h en>atJcal Works of Girolamo 8aeeheri, 8.J. 
-(1087-1738). (Pa. D., I960, Teachers College. Columbia University, N.Y.) 

Major Faculty Adrltcr .— Howard F. Fehr. * 

Problem.-- To ana lyre each of Saccheri’s mathematical publications ; to ap- 
m y* , , he nfluent-e of hl " work on the development of non-Euclid&n geometry; 
and to determine the characteristics of the man hhving a bearing on his contribu- 
tions to mathematics. 

P wcdure.— SaccherPs works were read with special attention to his use 
of a rarely used form of indirect pro*, and to his critique of Euclid's treatment 
of proportions. Book II of Euclidcs Ab Omni Jfacto Vlndicalut was translated. 
The mathematical literature of the period Prom 1733, the date of publication of 

this niajor work, to the appearance of the first non-Euclldeao, geometry In 1829, 
Btuilled. 

0mf *' onf 'lnalon*. Repeated mention of Saccheri In the Uter- 
ure from 1738 to 1829 points to the imsslblllty that his Influence on non- 
Euclidean geometry may have been greater than previous historians have Indi- 
cated. Saccheri emerges as a logician with some Ideas about the subject that 
are qplte modern. He certainly had an appreciation of the crucial importance 
of the parallel postulate In the foundation of geometry. 

(Ed Arithmet,c Knrtcbment Activities lor Second Grade. 

' Ed.M., 1901, University of Texas, Austin.) ’ ’ 
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Major Faculty Adviser. — Frances Flournoy. ■ 

Problem. — To collect and prepare enrichment materials related to the arith- 
metlc concepts and skills taught in the second grade. 

Procedure. — Survey of professional literature, published and nn pnhHsh ed, and 
resource materials. Compilation of suitable activities and materials, listed ac- 
cording to use. - 

Major Findings and Conclusions. — Judged appropr i ate enrichment activities 
and experiences to be helpful in creating a wholesome tiamioom atmosphere 
in promoting a meaningful use of numbers, in provide for Individual differ^ 
ences, in developing desirable personality traits, and in creating an appreciative 
attitude toward mathematics.' Expressed the need for. a ca r e fu l study of specific 
contributions of arithmetic ‘enrichment i to arithmetic developmat aamag chil- 
dren In the primary grades. ■ • 

4. Anderson , Edwin Leroy, a Proposed Curriculum ^laMt Based on a I v 
of Algebraic Inequalities. (M.Ed., 1959, University of Washta«toa, Seattle.) 

Major Faculty Adviser. — Sylvia Vopnt. 

Problem— To develop procedures and methods of pr es entation for the 
of inequalities In conjunction with the teaching of equalities in high school 
algebra. 


Procedure .— A unit on inequalities was taught to a high school geometry class 
consisting of pupils with above average ability. The time allotted tor the presen- 
tation was 10 teaching days. The lecture method was Utilised, and the pupils 
were responsible for taking notes on the lecture Homework assignments were 
mimeographed. Short daily quizzee were given, and a final test on the unit 
Was administered on the tenth teaching day. The unit was organized to develop 
techniques of solving inequalities, algebraically and graphically, and to develop 
basic concepts of equations, inequalities, and literal number symbols. In order 
to accomplish this, the unit began with definitions, followed by simple illustra- 
tions and applications. Basic axioms were then developed— for further use. 
Elementary graphing, the solution of linear, quadratic and higher degree inequal- 
ities were the next topics. The unit continued with work on combinations of 
equalities and inequalities And concluded with a brief presentation of Inequalities 
as limits in elementary graphing. 

Ma i° r Findings and Conclusions. — (1) Students strengthened their ability to 
work with equalities; (2) the concept of inequalities was introduced successfully 
in a^high school class ; (3) pupils became more able-to make generalizations not 
limited to equalities. 


5. Anderson, Ethel. An investigation of the Validity of the Orleans 
Algebra Prognosis Test in Predicting Success In Algebra in Willlamsville Junior 
High School. (M.A., 1959, Niagara. University, Niagara Falls, N.Y.) 

Major Faculty Adviser .— James V. Deegan. v 

Problem. To determine how wpll the Orleans Algebra Prognosis Test predict* 
success in nipth-grade algbera as measured by the State objective test iir; 
algebra. 

Procedure. Scores on the Orleans Algebra Prognosis Test and the end-of-year 
State algebra test were obtained for students in Wiliiamsvllle Junior Hi gh 
School over a 4-year period. Other data, such as type of community, marking 
procedures, instructional procedures, and selection of students for algebra was 
obtained. Percentile norms and McCall t-scores were computed and an ex- 
pectancy table prepared. * 
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Major Findings and Concision*.— The validity coefficient for the Orleans 
Algebra Prognosis Test was found to be as high or higher than can usually 
be expected In correlating a prognosis test with a criterion of success. These 
results may not apply If another criterion of success in algebra than the 
State test were used. 


8. As demon, Geobob A. Student Preference Survey of Four Major Sub- 
jects. (I960. Mlllersvllle State College, Millersville, Pa.) 


Problem. — To compare student preference for /our major subjects (mathema- 
tics, English, geography and history) in the ‘eleventh grade with their previous 
rating of these during their study of them in the eighth grade. 

Procedure . — The same questionnaire used in 1956 was administered again 3 
years later. The respondents also indicated the reasons for their choices, 
the number of replies was 354. In the 1956 study 534 students had been 
involved. " 


- Xofor Findings and Conclusions. — Mathematics was the best liked subject both 
in the eighth and eleventh grades. In the eleventh grade the boys placed 
mathematics first and English last; the ratings of the girls were the reverse 
of these. Liking for the subject itself, rather than for the teacher, was the 
dominant reason given for the preference. Dislike of the subject, not of the ' 
teacher, was the reason for the lowest ranking of a subject, 

t ^ Anderson, Norma Jean. Personal and Social Adjustment of High and 
Low Arithmetic Achievers Among Underage and Normal-age Second-Grade 
Pupils. (M.Ed., I960,. University of Texas, Austin.) 

? ♦ V ■ • 

Major Faculty Adviser.— M."Vere DeVault. 

I Problem . — To determine the relative social and personal adjustment of high 

and low achievers in arithmetic at the second-grade level and to determine 

whether these factors of adjustment were related differently among underage 

children and normal-age children. 

* 

Procedure. — Starting with an original population of 694 pupils in 24 classes, 

61 pupils were randomly selected from 8 stratified groups. The Metropolitan 
Achievement Test and the California Test of Mental Maturity were used. An 
analysis of variance design was used in the statistical treatment of the data. 

Major Findings and Conclusions. — High arithmetic achievement was associ- 
ated with high rating On the personality instrument in many of the 16 categories. 
Differences between normal-age and underage pupils and between boys and 
girls tended to he only chance differences. 


a Baker, Russell Rat. Program Provisions in Michigan Junior High 
Schools for Superior Students. (Ed. D., 1966, University of Michigan. Ann 
Arbor.) . 


Major Faculty Adviser . — Joseph N. Payne. ^ 

Problem.— To Identify the various special mathematics programs for superior 
seventh- and eighth-grade pupils in all public junior high schools in Michigan. 
To study the opinions of principals, teachers, and students In right selected 
schools regarding the effectiveness of the programs. To determine the achieve- 
ment level attained by students in the selected schools by the end of the eighth 
grade. •• ;• 

Prooedum—A questionnaire was sent to principals of all junior high schools 
In Michigan. A special opinlonnatre on the effectiveness of programs was 



'•><<* s . .. ' . .. . . -, j . . 



*30 ANALY8I8 OP RE8EARCH 1959 AND 1900 

designed and administered to principals, teachers, and students in eight selected 
schools. 

Major Finding* and Conclusion *. — (1) There were special programs in 176 
percent of Michigan junior high schools. (2) Of the seventh-grade population 

, pe 'ft nt were ,n 80110018 with special programs: of eighth-grade popu- 
lation, 30.5 percent were in schools with programs availably (3) In the seventh 
grade, one-third of the special programs were enrichment, one-third were 
acceleration, and one-third were enrichment and acceleration. (4) Over 90 
percent of the special programs had been organised in the last 4 years. (5) A 
significantly larger percent of teachers than pupils regarded the subject matter 
of the special courses as difficult (6) The attitudes of students toward accelera- 
tion into a full year of algebra were more favorable at the .05 level of confidence 

than of students for one-half year of algebra. 

9. Besberman, Albert G. A proposed Outline for a Mathematics Course In 

General Education at the Junior College Level. (M S.. 1960, Illinois State 
University, Normal.) , 

Ma jor Faculty A dviser. — T. E. Rlne. 

Problem.— To determine the content for a course in mathematics for general 
education at the junior college level. 

eiure.-*- A review of current literature was made to determine the 
objectives and possible toplcssof the course. A validated checklist, including 
he topics, was sent to junior college mathematics Instructors and administra- 
tors. as well as mathematics department heads of selected 4-year colleges. The 
responses to the checklist were analyzed.. ' 

Major Finding* and Conclusion*.— 1 The literature, as well as 96 percent of 
the replies from 96 percent of the administrators, supimrted the need for. such 
a course for both the terminal and preparatory students. It appeared that 
two courses would be most desirable. One would be a noncredit course for 
students with a poor mathematical background, including such topics as a 
review of arithmetic, ratio, proportion, variation, mensuration, and problems of 
the consumer. The other course would be a cultural type emphasising an 
understanding of the nature of mathematics and its role In our civilization. 

10. Blaoka, Allan Wells. The Initiation and Growth of the Number Con- 
cept in Preparation for Algebra— Grades K to 8. (M.A., 1960, Ohio State 
University, Columbus.) 

Major Faculty Adviser.— Harold P. Fawcett. 

Problem. To develop suggestions for initiating and promoting In grades 
K to 8 a continuous growth of the number concept In order to Insure an ade- 
quate preparation for algebra. 

Procedure. -Survey of literature, leading to the development of a suggested 
curricular sequence. 

Major Finding* and Conclusion*.— Mathematics must be derived, in grades 
K to 8, from the physical entities which it counts, measures, and describes. 

Number systems should be built from the counting numbers. All numbers 

may be presented as natural and needed outgrowths of the counting numbers. 
Because of the psychological factors involved In' teaching mathematics in 
grades K to 8, arithmetic should not be made rigorously logical. However, • 
mastering the number concept requires that the student develop a sense of 
structure and an ability to make generalisations. 
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11. Bluuel, Richard Ememow. A study of Teaching Secondary School 
Mathematics. (M.A., I960, Montana State University, Missoula.) 

Major Faculty Adviser .— Vernon Sletten. 

Problem.— To gather and analyie data regarding the teaching of mathematics 
In the secondary schools of Alberta, Canada. / 

Procedure .— A three-part questionnaire was sent to a samplin g 0 f 170 secon- 
dary schools in Alberta, Canada, all of which were accredited. A total of 
153 questionnaires were returned. 

1/o/or Fisdltiya and Conclusions.— Two out of 8 reporting schools were 
staffed by 6 or fewer teachers. One teacher In 5 had taken four or more 
unlveraity courses In mathematics. One out of 3 had no mathematics beyond 
high school. Nine out of 10 schools gave 140 or bore minutes per week to mathe- 
matics ; 6 schools had a special class for the gifted. Thirteen out of 15 schools 
reported haring a motion picture projector and a duplicator. One school In 
30 had a special room for mathematics. / 

, J F * ank c - Education in the Field of Mathematics in the U.8.S.R. 
(Ed. D., I960, University of Florida, Gainesville.) 

Major Faculty Adviser.— Kenneth P. Kidd. 

Problem.— To present a detailed and authentic picture of mathematics edu- 
cation in the Soviet Union. 

Procedure .—! The first major source of information for this study was the 
available literature in Russian and English on mathematics education in the 
Sov et Union-such materials In the Library of Congress as books containing 
Soviet educational decrees, educational journals, periodicals, statistical com- 
pendiums, and handbooks. Bulletins and pamphlets on the subject by the 
Department of Health, Education, and Welfare were included. Soviet secon- 
dary mathematics textbooks were examined. Interviews were obtained with ' 
Soviet educators and officials. Studies compiled by specialists, educators, and 
students who had visited the U.S.8.R. were analysed. 

Major Findings and Conclusions .- The Soviet educational philosophy, policy, 
and organisation of the past 25 years was reviewed. Against this background, 
-the mathematics currrlcula for the primary-secondary grades \was analysed 
in considerable detail. Next the general and special patterns of\ mathematics 
eacher education in the pedagogical schools, pedagogical- institutes, and the 
universities were described. A pedagogical institute student spfecialls! r in 
the teaching of mathematics in grades 5 through 10 spends nearly as much 
time In the study of mathematics as a future professional mflthe iktlcian pur- 
suing university training for advanced work. Finally such related topics as 
teacher environment, social position of the mathematics teacher, working con- 
ditions, classroom Situation, teaching load, salary, tenure, mid pension are 
discussed In some detail. i ' 

18. Botd, Jambs Bridges. The Role of the Administrator With 
Mathematics Education in a Comprehensive High School. \ (E< 

Teachers College, Columbia University, N T.) ! . 

Major Faculty Adviser .— Howard F. Febr. [ 

Problem. To study the role of the administrator with respect to Mathe- 
matics education In Montclair High Schotrf, Montclair, N.J. \ 

Procedure .— First port: Factual information about the local educational t>. 
tion Is presented, induding inferences from local records and school Mid dt 


32 


ANALYSIS OF RESEARCH 1059 AND 1900 


O 

ERIC 



8eWaA Part: ° €neral admlnl8tratlv e Policies, procedures, 
ajQdjamtudes thst seem to promise better mathematics education are discussed, 
i Third part: Conclusions are presented whichatr&'based on the application of 

\«ound policies, procedures, and attitudes to mdthjmiatics education in Montclair 
School. 

fajor Findings and Conclusions. — Administrators must continuously evaluate 
i educational program and plan for Improvement In any evaluation of the 
Mathematics program the objectives of the teaching of mathematics need to be 
carefully considered. The administrator should provide for early identiflca- 
on of the talented. All pupils should be guided Into programs that will suit 
their needs. The administrator should guarantee that classes are assigned 
teachers on the bases of ability and interest, not on the basis of seniority. The 
rolC of the mathematics department chairman in supervising and improving 
instruction needs to be enlarged. The administrator should use group proc- 
esses in helping teachers to develop a good professional library, develop and 
use mathematics resources in the student library, organise mathematics pro- 
gram^ for the college and noncollege preparatory student, develop an advanced 
placement program. n 

14. Bradshaw, Luct Sorrcia. The Solving of Verbal Problems in First- 
ear Algebra. (M.A., 1960, Agricultural and Technical College of North Caro- 
lina, Greensboro.) 

Major Faculty Adviser. — F. A. Williams. 

To 8tQ dy and Improve the teaching of verbal problems in first-year 
algebra. t 

Procedure.— The related literature in books, journals, and theses was ex- 

amlned Exercises and historical information was used to show the value of 
tne study. 

Majo\ Findings and Conclusions.— Reading is one of the difficulties encoun- 
tered by\students in solving verbal problems. Algebra teachers must assist 
students With their reading problems by studying the reading weaknesses of 
each student. 

15. BruCe, Marie Nelson, a Diagnostic Study of Understandings of Concepts 
in Mathematics by Fifth-Grade Pupils. (M.S., 1959, Tennessee Agricultural 
and Industrial State University, Chattanooga.) 

Major Faculty Adviser.— ( None Indicated). 

„ ProWcm.— To diagnose understandings of concepts in mathematics by fifth- 

grade pupils in the West Main Street School, Chattanooga, Tenn. 

Procedure.— In the fall the following tests were administered to 33 fifth- 
grade pupils: California Arithmetic Test, Stanford Reading Test and Stanford 
Arithmetic Test, and Lorge-Thorndike Intelligence Tests. Instruction during 
the school year was planned and given for the purpose of eliminating weak- 
nesses shown by performance on the California Arithmetic Test. The Callfor- 
Jila and Stanford'tests were readmlnistered at the end of the school year. 

Major Findings \n Conclusions.— Based on the fall tests, the median IQ was 
75; the median gritde equivalent In arithmetic, 3.5; and the median grade 
equivalent In reading, 8.4; also, the correlation between IQ and arithmetic 
achievement was 0.46, and the correlation between reading and arithmetic 
achievement was 0.49. The median grade equivalent in arithmetic on end- 
■ i ' : • ' ' . ' ' • 
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18., Buddeke, Sistke Rita, S.N.D. 
and Girls lb Algebraic Computation. 
America, Washington, D.C.) 


Differential Factorial Patterns of Boys 
(Ph. D., 1960, Catholic University of 


Major Faculty Adetoer.-Rt Rev. Msgr. Francis J. Houlahan. 

tSSStt A, .f bra Te8t * Ponn 8 * of «* Affiliation Testing Program of 
tte Catholic University of America was administered to, about 4,000 avenue 

£• 2 2? ,n 100 flch ° oh ’' «• — * of an iiS!nJSSi 

teacher S^e^ C "r^ lly »r at 2? ed Wlth rMpect to totaI 8core - «*ooI, and 
teacher. Corf ts of the tetrachoric correlation among all items answered 

correetty by 20 to 80 percent of both boys and girls were calculated and fitted 

£ f , , K C ° at,0n n,atrlcee ' Thurstone’s Centroid Method of Factor 
Analysis was then applied to each of the matrices. 


asfonlf nw'J , \f, C T^* <<>W *~ The b ° y8 ’ pr,mar y Actors were Identified 
\* h level of ach,evement factor, (2) manipulation of fractions 
0< 6q ” atl0na ’ (8) flex,w,lt y In abstract quantitative reasoning; 
(4) rigidity In application of algebraic formulas, (5) facility in geometric 
interpretation of algebraic data. 

The girls* primary factors were Identified as follows: (1) Rigidity In thi? 
application of rules to specific problems, (2) arithmetic achievement, (3) fieri- 
ty In interpretation of algebraic and geometric data, (4) facility In manipu- 
lating signed numbers, (5) facility In multiplication, division, and algebraic 
factoring. 


A comparison of the factor patterns In this study indicates that boys and girts, 
even when equally matched for achievement In algebra, use their abilities in 
different ways In algebraic computation. The study has Indicate* that boys tend 
to solve algebraic problems through a recognition of broad relationships among 
content areas; girls. tend to keep content areas relatively separate and to see 
detailed relationships among the elements of a given area. 


. CAHOOfT ’ Rex A Study of Mathematics Disabilities of the Junior High 
School Students In the Taber School District and the Effects of a Remedial 
Instruction Program. ( M.Ed., 1950, Brigham Young University, Provo, Utah.) 

Major faculty Adviser. — J. C. Moffltt 

Probleyi. To study the mathematics disabilities among junior high school 
students 'and the effects of a remedial Instruction program conducted with an 
experimental control group. 

Procedure. The California Arithmetic Test, Junior High Level, Form W, was 
given in January 1959 to 594 Junior high school students. An experimental 
group received remedial instruction of one-half per week for 19 weeks In April, 
May, and June 1959. Form X of the California Arithmetic Test was administered 
to the 83 students In the experimental and control groups subjected to the. ’ 
t-ratio tea t of significance 

Major Finding* and Conclusion*— Outside factor* may have Influenced teat 
results* but enough significant gains were made In the experimental group to 
warrant the recommendation of a remedial instruction program. 
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18. Carboneac, Robert D. An Evaluation of nn Experiment In the Prediction 

>« Everett Jreno, 

* Hcnooi - (M Ed - 198 ». University of Washington, 8eattle.) 

Major Faculty Adviser. — August Dvorak. 

JtZttrT T* of *» predicting 

success in algebra and general mathematics in the ninth grade. 

th» r Z„? Ure '~? h * CFlt " lon of 8Uoce88 in «»«»*>»* and general mathematics was 

^ ™ ta ^TtS**** °Li! 8 algebra 8tUde “ t8 and 177 Keneral mathematics 
students. Data for five predictor variables were used: The Orleans Al®*h™ 

Prognostic Test, teacher's estimated algebra grade, the eSth^eaTarittm^ 

taritv r Mt “ f EducaUonal Development, and the California Mental Ma- 
rity Test. Correlation matrices were computed on the IBM 650 by means of a 
• mare dev re* b, Dcoreb lBd Wright. x„t, ,*«, dat> 

Horst iterative predictor selection process programed by Lunneborg: 

hnf •"* ro "^* ,0 "* -AU predictors had some predictive value 

^ ,t8 for ^eral mathematics were not as significant as those for 
**’ T he , h,Khe8 t multiple correlation (.671) was obtained when the Call- 
forn ia Test of Mental Maturity was omitted from the battery of variables for 
predicting algebra grades. The multiple correlations developed were: 

General Mathematics, all predictors _ ~ . ___ 

General Mathematics, four predictors ’ 

Algebra, all predictors " ~~ 

Algebra, four predictors * ??: 

— . Oil 

* ms tics "a* ° f 8,Knl ? C<mt predictire »’*»«> applied to general mathe- 

matics^ grades. A regression equation was developed for use by teachers and 

” 0r * ^ ilmlor "* h «*«* * >*erett. Wreb.; to help U> predicting 

xifleI 1 Tr E fh E,l ’A^ AYM ! ND „. Identify,n * Conce l>t 8 and Processes in Mathematics 
weeded % the Adequate Preparation of Elementary Teachers. (Ed. D., 1959, 
Oklahoma State University, Stillwater.) 

M ajor Faculty Adviser . — James Zant 

1° ldentlf y Gie concepts and processes of mathematics needed by 
elementary school teaches. 

Procedure.— 1 The concepts and processes were obtained from an analysis of 
? * tary 8011001 art thmetlc textbooks, followed by the results of a ques- 
tionnaire sent to selected groups of elementary school teachers and to experts in 
mathematics education. A total of 334 mathematical concepts and 70 processes 
were checked for importance by 245 teachers and 21 experts. * 

Major Findings and Conclusions.-Aboat 69 percent of the concepts were 
deemed ‘essential” and 20 percent “desirable.?’ Rated as “essential” were con- 
cepts of order; synthesis, including addition and subtraction: comparison; 
measures; the number system; concepts pertaining to verbal problems; and 
some geometric terms. The “desirable” concepts were analysis, Including sub- 
traction and division; the family budget; business and graphs. Practically aU 

* the operations were considered “essential;” It was recommended that the 
essential” concepts and processes be strongly emphasised in the training of 
achers and that the “desirable” ones be Included.. These should be supple- 
mented with new and modern concepts and processes. 

# 


O 

ERIC 



w .i ... 


r 

» --JK St 


i tit TEACHING OF MATHEMATICS 35 

Major Faculty Adviter — j. Fred Weaver. 

^»Im.-Te compere the relative merits of two methods of estimating on 

844 " u,< ” 4 * tto. 

( J 1 ** Uu<rht onl y *h« one-rule method of estimation: (b) th 

^.1**. ® meth0d: and («) ttoae first taught the one-rule method fte 

•H kinds °f examples, then taught the two-rule method m aT^,u~ 

, W,U ‘ Inatnunent at b^ni.to,^ JJTS^nr 

set* ■ 2?' up “ •* • 

‘ * m “ ,BTtolo “ wlthl-djore dlrtaors were controlled atatletleallr 

, «* OonohuloMc-Whether mm at the cod of lutruc- 

n or after a lapse of time, students taught only the one-rule method w m 

tafa^ubed i 1161 * 10 ^ ’ *"* taa * ht flwt *“<«** 

taughVSt £ 2J?S22r STE - * “ eth0d WCre more *<*”•«» those 

thow ta, hti flL ! th ° d ’ ? Ut Were ne *tber more nor less accurate than 

taught the two-mi* * m Wl ‘ In terms °* 8peed ot performance, those 

og t the two-rule method were slower than either of the ot ‘ er aronm .hm 

.Z u oTC%'„'T f T'-’ *• •- skt: 

JLT.. 1 .? ”- No '* cl ” ■"* »’ !«• MA. or prereoal.lt. akin with distal.. 

It mnv hlf I J i!?l th 8peed and •ocoracy of work with two-place divisors 
the ^ J fL tT ° m lnfora,ltlon wUected that pupils do not always use 
<.o-pl,“dlTtao™. ,re f ° r ““‘"•“"A I" 0 * 1 "* '•'«*“ when dlstdto, b, 

R A ”"' T * “* 8“<" of Mathematics Teachers In 

u"'™ceToo?° °° 1 ’ “* M "- ,M «- “« <* 


Major Faculty Adviter .- — Gilbert Ulmer. 


schjoh!”"’ T ° Te8tIgat * the status of mathematics teachers In Kansas high 

Procedure. The data were compiled from the organinrinn »*>,*. «i~. w_ 
each blfh school principal with the State depart, Tt^a”^ ‘ W * 

"ZZ HZ ^•'""•-Atooat one-third of Ka.au mathematic. 
m^Ure ■ ?* rr Sate «"'»««on rettoiremeot of 18 hone, of 

One » Mn h ^’t ® UgbUy ,e “ than one-third were teaching mathematics only 
ass infant 88 prlnc, l >al or "nperlntendent and 1 In 9 as a coach or 

thematic' .° ne ' h ‘ lf of the mathematics teachers have a student load In 
maSZtlt 1ZT tha ; 40 8tUde0t8 ' " hlle 1 * ^ instructs more than 
ers afe* ^ly three-fourths of the mathematics teach- 

er ^ SZLn r Jority Qf whom v have tan *^t fewer than 10 years. The 
On -iT J\ f ra y more y«e« Of experience but receive lower salaries 

those ln^mU^sdioois! be 84 * tU * of teachere ,n lkrger “hools was superior to 

<Jk ' • * 

Pa^Elrhlh A ^\^ mparla0tt 0f Ach,eTement i*» Beginning Algebra of 

(M Ed ^ f 8tQdent * wIth Mathematical Aptitudes. 

i»w, Brigham Toung University, Provo, Utah.) 
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Major Faculty Adviser . — Sterling Callahan. 

Problem.— To determine whether eighth-grade students who had a high mathe- 
matical aptitude were capable of reaching an achievement level in beginning 
algebra as high as ninth-grade students who had a high mathematical aptitude. 

Procedure. — Twenty-four boys and 12 girls In the eighth grade were compared 
with 24 boys and 12 girls in the ninth grade. The pnpilB were selected and 
paired on the bases of previous achievement In mathematics, algebra aptitude 
test scores and standard Intelligence scores. The 8eattle Algebra Test was 
given In January and Form Y of the Cooperative Algebra Test was given In the 
fourth week In May 1900. The t-ratio analysis was used to determine signifi- 
cance of differences. 

Major Finding* and Condition *. — The eighth-grade group was capable of 
reaching an achievement level In beginning algebra as high as the ninth-grade 
group. The algebra course In this study was a traditional course. 

23. Correa, Vernon Earl. Linear programing In High School Mathematics. 
( M. A., 1959, Iowa State Teachers College, Cedar Falls. ) 


Major Faculty Adviter. — H. C. Trimble 

Problem. — (1) To extract from the complex topic of linear programing suit- 
able subject matter to be integrated with ninth-grade algebra. (2) To prepare 
and teach a 6-week course of study incorporating both linear programing and 
traditional subject matter, (8) To evaluate results. 

Procedure .- — A set of 30 lesson outlines was constructed starting with a 
review of the language of sets and graphs of Inequalities and ending with 
simple Industrial applications. Evaluation was done by means of a single linear 
, programing problem to be worked by students in a 55-mlnute period. 

Major Finding* and Condution *. — The group displayed more than usual Inter- 
est and enthusiasm. Almost every student was able to contribute to the appli- 
cations. Most difficulty was encountered in writing problems in algebraic 
language. Questions about proof, postulates, and theorems arose naturally. 
Most of the group finished the final test problem. In a group of 24 students, 
scores ranged from 8 to a total possible score of 87 with a median of 25. 

24. Davis, Bettt. The Effect of Reinforcement In Teaching Arithmetic on 
the Performance' of Fifth-Grade Students. (Ed.D., 1960, Pennsylvania State 
University, University Park.) 


Major Faculty Adviter. — H. M. Davison. 

Problem . — To investigate the effects of different schedules of reinforcement 
upon the learning of arithmetic in the fifth grade. 

Procedure . — Three groups of fifth-grade pupils worked at separate times under 
two different schedules of reinforcement and one schedule of ponretnforcement. 
The study was divided Into three 8-week periods, with a specific reinforcement 
schedule in effect during each 3-week period and a test administered at the end 
of each period. Also, a retention test was administered 3 months after the end 
of the 9-week experimental period. 


Major Finding* and Condition *. — At the fifth-grade level, the learning 
behavior pattern acquired during a period of nonreinforcement extended over a 
longer period of time than the learning behavior acquired during a similar 
period of reinforcement. Arithmetic material learned under a fixed-ratio 
reinforcement schedule was retained longer than material learned under a 
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flxed-lntervgl schedule or under a schedule when no reinforcement was siren. 
Retention tests supported, the fact that arithmetic materials learned under a 
schedule of reinforcement are retained longer than similar material under a 
schedule of nonreinforcement or a schedule of reinforcement which follows 
nonreinforcement. 

25. Dies, Siam Pierre Marik, C.8.J. A Comparative Statistical Study of a 
Selected Number of Catholic Junior-Tear Boys and Girls in Their Abilities in 
Mathematical Vocabulary as Contrasted with Mathematical Computations. 
(M.A., 1969, Catholic University of America, Washington, D.C.) 

Major Faculty Adviser .— Rt Rev. Msgr. Francis J. Houlahau. 

Problem . — To construct appropriate tests and' compare junior-year boys and 
girls In algebraic and geometric vocabulary and In algebraic and geometric 
computation. 

Procedure . — Tests were constructed and administered to 366 junior-year stu- 
dents in eight Catholic coeducational high schools In New Jersey and West 
Virginia. The statistical work Included calculations of the means, standard . 
error of the means, differences between means, standard errors of the differences, 
and the critical ratio. 

Major Findings and Conclusions . — Boys and girls are equal in algebraic and 
geometric vocabulary. The boys are superior In geometric computation and 
the girls in algebraic computation. 

26. Downs, Dorothy. A Study of Children’s Learning To Write the Ten 
Basic Numerals. (I3d.M., 1960, University of Texas, Austin.) 

Mojo? Faculty Adviser . — Frances Flournoy. 

Problem . — To study first-grade children’s success and difficulties in learning 
to write the numerals from 1 to 10, and to study the accuracy with which 
children at all grade levels write these numerals when using them In computation. 

Procedure . — Development and Implementation of a program for teaching the 
writing of the numerals 1 to 10 to 31 first-grade children, with tests administered 
at three different times during the school year; analysis of one set of arithmetic 
test papers from, all grades, one through six, in the Pleasant Hill School. 

Major Findings and Conclusions . — The results of the three tests of writing 
the numerals failed to show any Improvement during the course of the first 
grade. The analysis of the arithmetic test papers from all grades showed an 
overall decrease In errors made In writing the numerals in grades two through 
* six. Concluded that specific attention to writing numerals must be started In 
grade one and continued throughout the elementary grades. 

i 

27. Drisdaus, Ruby Beatrice Cairo. A Survey of Certain Instructional 
Materials for the Development of Concepts and Skills in Arithmetic for Inter- 
mediate Grades. (Ed.M., 1960, University of Texas, Austin.) 

Major Faculty Adviser . — Frances Flournoy. 

Probleny.— To survey, describe, and give sources of Instructional materials . 
which may be used in developing concepts and skills in arithmetic In the inter- 
mediate grades. 


Procedure . — Survey of literature, and of teacher-made and commercial 
materials, including films and filmstrips, leading to a descriptive listing of 
materials, including uses. 
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Major Finding* and Conclusion *. — Recommendations were made in relation to 
teachers, administrators, and manufacturers of motion picture films and 
filmstrips. 

28. btJRCAti. Ebwkst Rowland. Arithmetic In the Uplted States and New 
Zealand. (Ed.D., I960, Teachers College, Columbia University, New York.) 

Major Faculty Adviser . — Howard F. Fehr. 

Problem . — -To compare the teaching of arithmetic in the elementary schools of 
the United States and New Zealand In relation to topics taught, teaching 
methods used, learning concepts formed, and the philoso|»hy underlying the 
teaching of the subject 

Procedure. — 8urvey of relevant literature. Including arithmetic textbooks and 
related materials used In both countries; also, administration of arithmetic 
achievement tests to 200 12-year-olds in Teaneck, N.J., and New Plymouth, New 
Zealand. 

Major Findings and Conclusions.— The teaching of arithmetic is affected by 
the cultural, social, and technological differences in the two countries being com- 
pared. In both countries the basic philosophy of teaching arithmetic Is consist- 
ently maintained throughout the various |>hases of the subject. The philosophy 
stresses both the social and the mathematical alms of arithmetic; the New 
Zealand philosophy places more stress on Its values as a. tool subject. The 
American approach emphasises meaning and discovery as basic principles In 
teaching; the New Zealand approach places more emphasis on drill methods. 
American methods are consistent with the field theories of learning ; New 
Zealand methods rely more on a modified connectionism. The New Zealand pro- 
gram Is seriously handicaitped by the use of the English monetary system, and 
this was reflected in the achievement tests. The tests also disclosed that mean- 
ingful teaching can secure better results for older children than methods based 
on drill. 

29. Dutton, Wilbub. University 8tudents Comprehension of Mathematical 
Concepts, (ipoo. University of California, Los Angeles.) 

Problem . — To measure Rtudent changes In understanding arithmetical con- 
ceits Itefore and after competing a lower division course for elementary school 
teachers. 

Procedure . — At the beginning anfl end of the semester, 5S students enrolled In 

n lower division mathematics course for prospective elementary teachers at the 

University of California, Lob Angeles, were given the University of California 

Arithmetic Comprehension Test for sixth-grade stulUents. No attempt was made 

by the professors in the two classes involved to gear their Instruction- to the 

content of the test. 

»' 

Major Findings and Conclusions.— Many concepts are understood. These stu- 
dents clung to the traditional methods when attempting to explain partial prod- 
ucts in multiplication, placement of quotient figures in long division, and In 
placing the decimal point. Denominate numerals were not well understood. 
Specific dislike of arithmetic, expressed by one-third of the students, centered 
around fear of word problems and dislike of drill. The gaip in content back- 
ground and understanding during (the course was significant. 

">A kyHtematlc approach to eradicate student misunderstanding of the concepts 
should be provided on an individual basis. 
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30. Emm, Bum M. Eloibk. A Factorial Study of the Problem Solving Ability 
of Fifth-Grade Boys. (Ph. D., 1058, Catholic University of America, Washing- 
ton, D.C.) 

Major Faculty Adviser.— Rt Rev. Magr. Francis J. Honlahan. 

Problem.— To Investigate the factor pattern of arithmetic performance of 
beginning fifth-grade boys, and to compare It with the factor patterns of fifth- 
grade girls and sixth-grade boys. 

Pnoedvre.— Administration of a battery of 21 tests, leading to the Thurstons 
centroid method of factor analysis applied to the matrix of Pearson correlation 
coefficients. 

Major Finding* and Condition*. — For fifth-grade boys, three primary factors 
were found to account for the common variance of the 21 tests: a verbal- 
cognitive factor, an arithmetic factor, and a spatial factor. High Intercorrela- 
tlons were found am mg the three primary factors, and could be accounted for In 
terms of ooe general factor. All primary factors correlated highly with the 
underlying g factor. The three primary factors are structured differently for 
. boys than for girls. Concluded that boys and girls 10 years of age do not use the 
same pattern of traits In arithmetic problem solving and that, since they do not 
think in the same way, they should not be taught In the same way. 

31. Enolcst, Rot A. Innovations In Mathematics for the Ninth Grade. 
(M.S., 1000, Kansas 8tate Teachers College, Emporia.) 

Major Faculty Adrltcr. — John M. Burger. 

Problem.— To create and maintain Interest In mathematics at the ninth grade. 

Procedure. Materials of special attractiveness to ninth-grade students were 
compiled, developer*, and taught to ninth-grade students. 

Major Finding* and Condition*. — When presented in a challenging manner, 

mauy topics of ninth-grade mathematics are enjoyed by t.tudents. » 

* 

32. Engstbom, Ebland Rich aid. A 8 tody of Large Group Instruction in 
First- Year Algebra. <1900, ( Diversity of Minnesota. Minneapolis.) 

Problem. — To study the effectiveness of large group Instruction In first-year - 
algebra. 

Prrtcedufr.— Experiments with large groups In the 1030*s and In the 1050's were 
first analysed. One group of 68 pupils In two small algebra classes In 1957-58 
were taught and compared with a large class of 107 pupils taught In 1057-58 and 
with two other large classes of 102 pupils taught In 1958-59 by two teachers and 
a secretary. Achievement scores and final examination scores of the top 20 per- 
cttit and bottom 20 percent were compared In the small and large classes using 

an analysis of variance for Independent groups (F-ratio test). 

Major Finding $ and Condition a . — The top and bottom 20 percent In the large 
groups achieved as much, if not more, than the equivalent groups In the «n H n 
classes. More individual help was given In the large groups. 1 There was more 
opportunity In the large classes for superior and poor students to receive special 
Instruction. Discipline was better in the larger groups. There was more compe- 
tition among top students in the larger classes. 

33. Esst, Moran Anita Mabia. Preparation of Elementary School Teachers 
In Arithmetic. (M.S., 1059, Immaculate Heart College, Los Angeles, CaUf.) 
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Major Faculty Adviser .— Sluter Elisabeth Ann. 

Problem, To determine (1) the preparation of elementary school teacher* 
ifn arithmetic content and teaching methods given by different types of Institu- 
tions, and (2) what that preparation should be In the opinion of superitUen- 
dent* of school and professors of mathematics. 

Procedure .— Courses In mathematics content and methods of teaching arlth- 
mettc, required of piwervlce elementary school teachers, were determined from 
the catalogues of 113 liberal arts colleges, 03 universities, and 43 teachers 
colleges. The registrars of 00 large teachers colleges or university schools of 
education answered a questionnaire on the same subject, as a check on the 
catalogue li onnntlon. Fifty superintendents of larger school systems and 
80 professors of mathematics In other Institutions answered another question- 
naire designed to determine what the preparation should be. 

Major Findings and Conclusions . — The majority of elementary school teachers 
was not adequately prepared In mathematics content ,or methods of teaching. 
About two-thirds of the teachers colleges required content courses while leas than 
one-fourth of the liberal arts colleges and university schools of education did 
The liberal arts offering was usually college algebra, geometry, or trigonometry. 

No methods courses were offered In 83 out of the 200 Institutions. The 
average was 1.4 semester hours. A significantly smaller percent of the liberal 
art* colleges required such courses. Seventy-seven percent of the liberal arts 
colleges required neither courses In content nor methods. 

Eighty-three percent of the- heads of mathematics departments wanted the 
content courses taught by a mathematics professor. Seventy -seven percent 
of the superintendents and 86 percent of the heads of mathematics departments 
desired arithmetic content courses for the future teachers. Some work In 
advanced mathematics was recommended by 34 percent of the superintendents 
and 40 percent of the department heads. 

Poor teaching results were judged to be due to lack of content knowledge 
by 49 percent of the superintendents, to Inadequate methods by 29 percent, and 
to personal dislike of arithmetic by 23 percent . More than half of the saper- 
Intendents Indicated that methods and content courses, given separately, should 
be given to all of the prospective teachers. 

34. FAulk, Chables Joseph. The Effect of the I'se of a Particular Method 
on Achievement In Problem 8olving In Sixth-Grade Arithmetic. (Ed. D.. 
1961, Louisiana State University, Baton Rouge, La. ) 

Major Faculty Adviser . — Thomas R. Landry. 

Problem . — Development and evaluation of a specific method of Instruction 
In problem solving at the sixth-grade level. 

Procedure. Experimental pupil* used for 18 weeks a program of problem 
solving developed by the investigator, while paired control pupils used problem- 
solving procedures suggested by the author of the basic textbook being fol- 
lowed. Progress of both groups was measured by administration of the 
California Arithmetic Reasoning Teat as pretest and post test 



«. A mi r Findings and Conclusions . — Both problem-solving methods were judged 
effective, with no dear superiority for one over the other. 

h i 

85. Fishes, Richard I. A Survey of Remedial Mathematics at the University 
of - K a ns a s . ( Master’s, 1968, University of Kan»»a ) Lawrence.) 

Major Faculty Adviser .— Gilbert Ulmer. 
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of / ^nRa8.~ riV> 6T * l0 * to 016 ran6<U * 1 Mathematics program at the University 

* ^"TT 1116 . W f h ® Cbo ° l m * themaUc8 backgrounds of all freshmen en- 
tering the bnlreraltj in tbefiallof lose and of a sample of 200 students in 1067 
freshmen mathematics courses were studied. The retenls of 358 students in 
remedl. courses to IMS-53 were .nailed In terms of scholastic aptitude^ 
success In later mathematics courses, and persistence In the unlversitT The 
scholastic aptitude of 64 students In Basic Mathematics (mainly for respective 
elementary school teachers) was appraised by means of the A.C.E. Psychological 
Examination. ^ 

K A*1Z F *?H* n0 LT d 0onoMon »’- About 40 percent of the 1967 freshmen 
imd fewer thanjatt tmitn of high school mathematic* but 96 percent had at 

2 ^ *' eneral ■cbolasttc ability of those enrolled In intermediate 

algebra and basic mathematics was about average, but of those In elementary 

aD nJ”^7^V e 7** mt ,he 14th Petite- Analysis of persistence to 
U graduation, led to the conclusion that there was a definite 

'‘ ke '“ termedlat * * , « ebra “ • PreparaOou for coUege 
algebra, but no Justification for the course entitled elementary and Intermediate 
aigeonu 

36. PtnxBsotr. Elkbt. How Well Do 158 Prospective Elementary Teachers 
Know Arithmetic? (1966, Southern lUtooto Dnlveralty, Oarbondala) 

whether students preparing to take a course In meth- 
ods of teaching arithmetic were deficient to their knowledge of arithmetic. 

nri^.°lfr r *'~ A 1881 * ppr * lR Uig prospecUve teachers' knowledge of 

arithmetic was prepared and administered at the first meeting of the class. Only 

*“• r f ortle,L At •® oond Meeting of the class the students gave 
this information: Age, name of high school, high school mathematics courses 

77*“ att f“ ded ’ «*««® classification. college mathematics courses 
studied, and years of teaching experience, 

•If /or Find nff nd Conclusion *,- — Performance was poorest on verbal prob- 
lems. Items Involving percentage caused considerable dlfflcolty. As amount of 
high school and college mathematics token Increased, so did performance. Stu- 
dents with more teaching experience performed better than those with less. It 
Was recommended that prospecUve elementary school teachers take two yean 

of mathematics to high school and at least one college course devoted to under- 
standing arithmetic. 

, 3 L ° EA,fT ’ Mo “M- PbyalcB Formulas Illustrating Concepts and Processes 
to Mathematics up to Calculus. (Ed. D., i960, Teachers CoUege, Columbia Uni- 
veralty. New York.) 

Motor Faculty Adviser .— Myron F. Bosskopf. 

Problem. To find meaningful applications of physics for courses to 
mathematics. 

Procedure. Physics terms used in general science were obtained by textbook * 
analysis. Added to these were the terms needed to define those to the original 
list After defining these the investigator examined physics textbooks for the 
formulas which involved only these terms to the augmented list These formulas 
were classified according to th* mathematics concepts that they Illustrated. 
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Major Findings and Conclusions. —It was shown how physics formulas could 
be selected and used in the teaching of .various mathematical topics. 


I 


38. Grehl, Paul, F. Relative Predict! velfalueof A.C.E. Psychological Exam- 
ination for Freshman Science-Mathematics Students at Niagara University for 
the Years 1948,^949- and I960. (M.A., Niagara University^ Niagara Falls, 
New York.) 

’’ Major Faculty Adviser .— James Y. Deegan. ' 

♦ 

Problem . — Tb compare the value of the A.C.E. Psychological Examination for 
predicting Success in two introductory freshman mathematics courses at Niagara 
University with* that of the” university's mathematics proficiency test. 

Procedure . — Using the final grades in the two courses as the criterion, the 
investigator obtained the correlations between the scores on the predictive instru*. 
menta and the criterion for the 196 freshman science-mathematics students of 
1948, 1949 and 1950. 

Major Findings and Conclusions .— The Q-score of the A.C.E. correlated high- 
est with the criterion, and the L-score, the lowest There was no statistically, 
significant difference between the correlation of the Q-score and the proficiency 
test with the criterion. It was recommended that for economic reasons the 
proficiency test be dropped, since the A.C.E}. test could boused for subjects other 
' than mathematics. All correlations were low. Neither the A.C.E. nor the 
proficiency test proved their value for predicting the success of individuals. 

39. Hamilton, Mary Una. An Experiment in the Teaching of Algebra I from 
the Contemporary Point of View. (M.S., I960, Kansas State Teachers College, 
Emporia.) 

Major Faculty Adviser . — John M. Burger. -/ 

Problem . — To compare the achievement of students in traditional and con- 
temporary sections of algebra I. 

^ Procedure— Sections of contemporary algebra I were compared with sections 
of traditional algebra I by means of pretests and posttests. 

Major F dings and Conclusions.— There was increased enthusiasm of student* 
in the contemporary sections with no loss of achievement in the contemporary 
sections on traditional materials. 

40. Hansdoerfeb, William. Trends In Secondary School Mathematics in New 
Jersey. 1960, written by seminar in mathematics education, Trenton State Col- 
lege, Trenton, N,J.) 

Problem.— To prepare a compact booklet summarizing some of the many exper- 
imental mathematics programs in New Jersey and a list of New Jersey schools 
participating. 

Procedure— Questionnaires were mailed to all New Jersey school systems ask- 
ing them to indicate to what extent they are participating in contemporary 
mathematics programs or units. . ./ 

Major Findings and Conclusions .— Slightly over 200 schools were contacted. 
Fifty-eight responded, all of which Indicfllk that they were paiticlpating in one 
way or another in offering contemporary mathematics to their students. 
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41. Hanson, Richard. Selected Enrichment Materials for High Schorl 
Courses In Plane Geometry. (M.S., I960 University of North Dakota, 
Grand Forks.) 


Major Faculty Adviser.— Phillip A. Rognlie. 

Problem.— To prepare an expanded treatment of selected enrichment 
for a high school coarse In plane geometry. 


topics 


Pr^dure.—Ttu, study makes* careful distinction between “pure recreational 
mathematics and legitimate enrichment material. A brief survey is made of 
enrichment materials now included in standard plane geometry textbooks. The 
main part of the study is devoted to stfch topics as : Geometrical Transformations 
(reflections, inversion, rotation), the Geometry of Circles, Items Related to the 
Pythagorean Theorem, Homothetic Figures, and Trisection. 

Major Finding, and Conclusions.-PomMe usfe of the enrichment topics are 
presented. A rigorous and comprehensive treatment of geometry is defended* 


42. Hohman, Sister Marie, O.P. The Comparative Value of Three Geometry 
, Prognosis Tests and an Arithmetic Achievement Test In Predicting Success in 
Plane Geometry. (MA., 1969, Catholic University of America, Washington, 


Major Faculty Adviser.— Ru Rev. Msgr. Francis J. Houlahan. 

Problem. To answer two questions : ( 1 ) Does the Iowa Plane Geometer? Apti- 
tude Test (revised edition), the Lee Test of Geometric Aptitude, or the Orleans 
Geometry Prognoils Test give the best correlation with the Shaycoft Geometry 
Test ( Form AM) ? (2) Is the California Mathematics (Advanced Form AA) as 
good a predictor of success In plane geometry as any of the three aptitude tests? 

Procedure. Three aptitude tests were administered at the beginning of the 
school year 1967-68 In six geometry classes. Correlations were computed be- 
tween these aptitude scores and end of the course scores on the bavcoft Plane 
Geometry Test (Form Am). 

Major Findings and Conclusions.— Although the results of the study seemed 
t0 * how that fop the P'onP tested the Lee Test of Geometry Aptitude was a bet- 
ter P r «tl p tor of success' than any of the other three predictors used, statistical 
tests of the significance of the differences between the various correlation coeffici- 
ents did not confirm Its superiority. But statistical tests did affirm at the 10 per- 
cent level of confidence that the Lee test was a significantly better predictor of 
success in plane geometry than the California Mathematics Ifcst, (Advanced 
Form AA). * • 

43. Horton, Robert E. Concept Formation in Freshman Mathematics for 
Engineers. (Ed. D, 1969, University of Southern California, Los Angeles.) 

Major-Faculty Advihr.— Leonard Calvert. 

Problem. To determine Ww the content and organisation of the college fresh- 
man mathematics courses should be changed so that the mathematical concepts 
* needed for modern engineering training will be available to the student when he 
needs them. ^ , 

Procedure. -The current status of the freshman mathematics program, recent 
trends in the mathematics curriculum, and weight of opinion on integrated 
versus traditional course organisation In mathematics were determined from the 
professional literature and college catalogues. Research reports on the mathe- 
matics needed .by engineers in College and on the job, as well as those on learning 
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theory applied to mathematics, were reviewed. From an analysis of ninp nnta^ 
freshman mathematics textbooks an optimum sequence was determined. Modern 
mathematical concepts were identified from a study of four recent textbooks 
emphasizing those. An outline for a freshman mathematics course was prepared 
from carefully developed curriculum criteria. A Jury of authorities commented 
on the outline. One unit of the course was developed in detail. 

Major Findings and Conclusions.— AH colleges required at least 2 years of 
mathematics for engineers, including the elements of mathematical analysis and, 
in most cases, differential equation. Unified freshman mathematics courses are 
preferred. The superiority of concept learning over memorization was reported 
la several studies. Optimum learning order is from simple to complex concepts, 
and from broad concepts to details. Seventy-nine basic concepts were deter- 
mined from the nine unified textbooks. From jflfie modern textbooks 19 modern 
concepts were identified, it was concluded that the codrse should be unified 
around the function concept, with certain basic analytical concepts providing the 
problem-solving structure. 

44. Jocifi, Mast A. Exploration of Learning Situations Related \o a Tele- 
vision-Centered Course In the Teaching of Arithmetic. ( M.A.E., 1969, University 
of Florida, Gainesville.) 

Major Faculty Adviser .— Kenneth P. Kidd. 

Problem.— To determine the effectiveness of the learning situation related to a 
televirion-centered course, "The Teaching of Arithmetic.” 

Procedure . — The course was administered through individual study and 
activities, 0 seminars, and 16 weekly 80-mlnute telecasts. Eighteen of the 19 
students were teachers. The course was evaluated by means of a questionnaire 
designed to determine the motivation of the learner, the effectiveness of the 
instructor-student communication, the extent of student involvement in the 
learning process, and the meaningfulness of the material taught. 

Major Findings and Conclusions.— The learners were satisfied that the' course 
was at least as valuable as a classroom course. It was concluded that the 
motivation was largely due to the telecast. The seminars supplemented the 
telecasts well. The meaningfulness of the content was largely due to the extraor- 
dinary care used in preparing the telecast. It seemed nnii^oiy that the tele- 
casts alone, however, could have produced the highly effective learning situation 
obtained. 

45. Johnston, Aason Montgomery. Arithmetic in Tennessee: A Survey of 
Teaching Practices, Grades One Through Eight. (I960, University of Tennessee 
Record, Knoxville.) 

Problem. To discover the current facts on specific important points oP 
practice in the teaching of arithmetic in the State of Tennessee : Objectives in 
instruction; grade placement of content; time allocations; teaching materials 
and methods ; and special problems. 

Procedure. A questionnaire calling for 129 responses was prepared sent 
t© a . 4e of- 25 school .systems. Reported data are based on returns from 
teachers out of 1,894 who were sent questionnaires, representing 15 of the 
2i- f tool systems originally sampled. Despite the low percentage pf returns 
and the fact that “it was difficult to determine the exact proportion of responses 
from rural tad rban systems, Negro and white schools, good teachers and poor, 
experienced teachers and Inexperienced,” the researcher felt that “the returns 
were representative enough to make the findings significant.” 
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Major Finding and Conclusion*.— “Striking evidence” of wide variations in 
practice among Tennessee arithmetic teachers was found, with broad patterns 
of variation from grade to grade clearly evident Certain discernible patterns 
of practice were so widespread as to be considered “normal” for the State. 
Ma 1 “ y Pooriy prepared in method and content and lack sufficient 

understanding of arithmetic to teach it properly. Specific findings were jud^l 
to provide useful dues to guide preservice and inservice education programs 
nod arithmetic curriculum development programs, 

49. Kpj xs, M. W., and Smith, A. H. A Study of the Shortage and Placement 
q^College Mathematics Teachers. (1959, Purdue University, West Lafayette, 

* 

™r!Zr TO t d f* erml 5 018 extent to which qualified personnel are available 
to fill positions in the teaching of college mathematics. 

, In Gie fall of 1968 a questionnaire was sent to 76 collegiate 

^ M ^“^ Whethe f 1(B IK)Sitl0nfl ’ reported by them aa vacant in 1957-68, 
bad teen filled by qualified appointees. 8Ixty*three questionnaires were 
returned, providing information on 144 positions of the 162* 

Twenty-five percent of those employed failed 
torneet the minimum-degree requirements for the position. For 76 of the 

d^lTm^t^ 11 need6d were #7ailable * 28 of those employed 

did not meet the minimum requirements for the rank; they were, therefore 

50 wcrMill«i h P ? Dk ' ° f the 79 p08,t,()n8 r^rxiring * Ph. D. degree, only 

50 were filled by appointees holding the degree. 

47. Kmn, p. w„ and Smith, A. H. A Resource Evaluation of a Special 
Master s Program. ( i960, Purdue University, West Lafayette, Ind.) 

TrlTn^n^nr 70 det ?"“ ln « l <> " ba t extent the Purdue Retired Armed Services/ 

Procedure. A pamphlet, describing the RA8TP program, and a question 

W Th^ Dt llul 1 ti 11 ****' UD,Ver8lt,e8 ’ and Junior sieges in the United 
ate*. These institutions were asked whether men having the RASTP 

~ "" ‘ MCh, ” S - 

^ Conclu * ion *—* total of 507 questionnaires, or about a 
Is manv l^T Ifo returned. Of a total of 700 positions listed for 1956-60, 

flcariZ PofiZ^f ^ be available to men with RASTP quail- 
ncations. For 1960-61 the number available was 825 out of the 1.862 listed 

of the ln8t,tut,OM would not accept RASTP personnel. Many 

wanted Ph. D.’s in mathematics. It appeared that an RASTP graduate 
wauid have good opportunities to obtain a position In his geo^pWcTa^ 

^ 48. Kellxy, Charles Edward. Trends in Secondary School Mathematics 
‘ ra [on, 1955-60. (Ed. D., i960, University of Missouri, Columbia. 

Major Faculty Advicer . — R. K. Watkins. 

9 T ?J h r trend8 ,n the mathem arical content for\rades 

n !f* 88 ,nd cated by the recommendations of the University of Illinois 
Committee on School Mathematics, the Commission on Mathematics of the 

B ° ard * the t** 0 * MathemaOcs Study Grow, 
and the Secondary-School Curriculum Committee of the National Council of 



Problem * — To describe and clarify Hilbert’s formalism. j 

Procedure.— Abstractive tendencies in the development of geometry we/e 
*“ a y “f frt>m 0reek tlmes ’ through the development of projective geometry jin 
™ century ’ to the’ maturation of synthetic and non-Euclldean geometry Sn 
the 19i i century. Hilbert’s early work in the foundations of geometry /as 
analyzed, and his development of metainathematiral analysis studied. \ 

Ma jor Findings and Conclusion *.— Hilbert moved informally to a higher lewl 
o abstraction in the form of metageometry. His concern with the method oD 
models, noncontradiction, and independence in an axiom system was dis- 
cussed in detail. It was shown how Hilbert attempted to overcome the weak- 
• ernes in this informal approach by a simultaneous development of logic and 
mathematics, leading to the science of meta mathematics. The framework 
of this science— the axiomatic method, consistency, and mathematical exist- 
ence— was considered. It was shown that the central method of mathematics, 
for formalism. Is axiomatic. 

50. Kimball, Reverend Thomas D. The Determination of Groups of Items 
Whose Variance Is Accounted for in Terms of One Only Factor. (M.A., 
Catholic University of America, Washington, D.C.) * 

Major Faculty Adviser . — Rt Rev. Msgr. Francis J. Houlaban. 

Problem.— (1) To determine, from the performance 1 of boys in one elementary 
algebra achievement test, groups of items whose variance is accounted for 
in terms of one only factor. 

Procedure. Data used was from the study in progress of Sr. Rita Buddeke. 
A correlation matrix of tetcachorlc coefficients of Intercorrelations of given test 
items, for boys was developed, the correlation coefficients are arranged accord- 
ing to Spearman’s hierarchy, and statistical checks using Moore’s modified 
formulas are applied. ^ 

Major Findings and Conclusions.— This study, using" the Spearman-Mpore 
technique, corroborated another study of factorial patterns appearing In the 
performances of boys and girls which made use of Thurstone’s centroid method 
of factoring and oblique rotation of axes. This study identified factorlally pure 

items for building tests of abilities involved in them. 
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Major Faculty AdtHter . — Howard F. Fehr 

==^;~^sh=s 

!„ZS2 -t^Ucl «bl CT em M , I. equlralent to tort, 

, JSSZtjTS, 2*** 434 *■* *“** 'toeothitoa. 

\ and constltu JTfho ? ^ demonstrate<1 8 <>I*rior relative achievement 

\ lo ^ l o tuted the aaperimental group. The other half, matched by gride 

level, sex, geographical data and IQ, served as a rnntmi u — / *7* 6 
/iu*. «fiMn».n-»«t « . v ’ >eu 88 ® control group. The- Iowa 

Tests of Educational Development were used to separate the members of the 

J 'SET 1116 In8tl tate for Personality and Ability Testing Humor TVst was 
used to measure personality traits. The statistical analysis of multiple reeres- 1 

treated*!! The raw 8COre8 °“ personality questionnaire were 

treated as predictor variables, while the numerical values assigned to indicate 

dependent variables. Male and female subjects were treated separately. • 

Ja^ZT?** 9 * the 14 traits measured by the queftion- 

naiie only 2 appeared to be significantly related to the criterion for boys The 
mathematically Inelfed male subject emerged as a sensitising hw! 
sp-vtive Individual v ho tends to avoid group activities. He clings to bis/tVn 

mathematics. 


. — DtauuBHiH. in me 

auced no evidence relating personality to achievement in 


\ ** VM h ,Dten T :e 

I \ Major Faculty Advit^r .— Frances Flournoy. \ 

lr-- T0 8UrVey and dewribe available stories for intermediate grades oJ 

y&stem^I m a “ d deVe, ^ ment of the ■«»*'» ayatem, number processes, and the 
yBystem of measures ; to suggest values derived from such and ways of using 

X^mt kind ,D relatJ ° n t0 8,1,118 Uught: and to create original stories of this 

of dterature , classification and description of available 

stories, and writing of original stories. ' e 

* * , 

nr ^\ a t^t Fi ^l ng \ and ^«^*-Pupila indicated that they enjoyed and ap- 
fnm Wh,Ch they 0811 ^ and learn facts. Historical number 
for^T" , 56 *7 Bt,muIate lntereflt 1“ number, to create an appreciation ' 

^ and reV,eW mathematical facts and processes, and 
to enrich the arithmetic program in the intermediate grades. 

Lancaster, One, and Ebskine, Albert. Achievement in Small Class 

* d * i, “ c * M,MtrT *" d 
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ANALYSIS OF RESEARCH 1959 AND 1900 

Procedure. — For 2 consecutive years all freshman engineering students were 
divided by means of random numbers Into three , groups, corresponding to the 
three methods of instruction. The course In calculus followed that of analytic 
geometry. During the first year all of the freshmen were taught calculus by 
the small class method. During the. second year some of the freshmen were 
taught by TV while others were taught by either small class or large class 
methods. This variation In teaching method was used both years in t*s« hing 
analytic geometry. ' 

To control the teacher variable Bomewhat, the teachers of the TV and large 
classes were Interchanged the second year. Analysis of covariance was used 
t° take student differences Into account. The various groups were compared 
by mtans of final examination. A study was made of the hours of study and the 

number of dropoute associated with each of the methods. 

Major Finding* and Conclusion*. — In order of achievement In analytic ge- 
ometry the ranking was the large class, TV, and small class methods. This 
order was maintained In calculus during, the first year, of the experiment, but 
during the second year the TV method moved from second to first place. How- 
ever, whether TV was or was not the method used in analytic geometry did not 
appear to Influence this result The percent of .dropouts was least In the TV 
group during the first semester but greatest during the second. The TV students 
studied the most and the large class students the least 

It appears' that the large class method was better than the other methods in 
terms of achievement and retaining of students, even though less study Hm? 
was involved. 

54. LmosET, Willie Eugene, Jr. A Study of the Major Causes of Arithmetic 

Difficulties for a Selected Group of Seventh-Grade Students ' at Melrose High 
School (Memphis, Tennessee) for the School Tear 1957-58. (M.8., 1959, 

Tennessee Agricultural and Industrial State University, Nashville.) 

Problem. — To determine some of the more probable causes of arithmetic diffi- 
culties of seventh-grade pupils at Melrose High School, Memphis, Tenn., for 
the school year 19^7-58. ' 

Procedure. — Thirty-five pupils were studied In relation to these factors: 
Arithmetic achievement (low), reading achievement, mental ability, visual and 
auditory acuity, study habits and attitudes toward arithmetic,' and Information 
regarding parents (schooling, occupation, etc.). 

Major Finding* and Conclusion*. — Achievement In arithmetic reasoning was. 
much lower than achievement in computation. This was coupled with a low 
reading achievement level. No relationship was found between arithmetic 
achievement and age, or physical disability, or socioeconomic conditions in the 
home. 

55. Litwiller, Bonnie. Modern Concepts of Mathematics Taught In the 
Junior Colleges In Illinois. (M.8., 1960, Illinois State Normal University, 
Normal.) 

Major Faculty Adviser. — T. E. RIne. 

Problem.—' To determine the extent to which Junior colleges of Illinois are 
including concepts of modern mathematics In their courses. 

Procedure.-^ A questionnaire structured to find out about the mathematics 
curriculum and what concepts of modern mathematics were taught, was sent to 
all of the 29 junior colleges of Illinois. 
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a * d i Co *° t "«°**—OvU brief mention of modern mathematics 
" “ ^ to the JnjUor college courses. The Junior college teachers had an 

COUr8efl iD modern mathem atics. It was recommended that 
these teachers improve their preparation by taking more courses in modern 
mathematics and by individual study. 

T “• I <*■«* * A Pilot Study To Determine the Efficiency of the 
tfsLdJ? P evelopment ,n Predicting Grades In IfetLnatlcs 

NX) S “" > ' ““ '“*• I#80 ' N1 * n ™ 

Jf e/or Faculty Addter .— James V. Deegan. 

F«iW«s.-.To determine the efficiency of test 4 in the Iowa State Tests of 

" AW i lty 10 1)0 Quantitative Thinking/’ in predicting 

grades in algebra, geometry, and intermediate algebra. ^ 

^ rodact ~ Moment correlations were computed separately 
between test 4 and grades in algebra, geometry, and Intermediate algebra ter 

S°LmDle ^ Sen, ° T HU?h Sch0 ° 1 ’ Nia « ar « PaU »- NX, 1957. 
mediate igebre Ia<,e<1 ** rtud6nto for al *® brm > 50 * or geometry, and 84 for inter- 

Concluciotu. Highest correlation was with algebra and 
xt with Intermediate algebra, both correlations being significant at the 001 

Le°J^- T k. ”? C6rretatlon was* notslgniflcant 

f° r C ° UMel0r8 ’ *•“*«* and administrators were estab- 
lished using t-scores and percentile ranks for the local group 

*£33 

Mafor Faculty AdvUer . — Frances Flournoy. 

tadIvk,aaI differences in arithmetic in a low fourth- 

'en^TmAH'TJIlT 1 nn “ er °™ observational techniques to note individual dlffer- 

to *«• h«v ,n ■ ar thmet,c aWiiiy and to note factors possibly related 

HZ? differences in a casual way. On basis of observations, used various 
methods and materials to provide for individual differences. -i 

a ’^™ l ** i <>~ -*'ound these to be the most effective methods 
Md materials for provision for individual differences: Grouping children into 

gronp8 ( “ t0 ° “*“* groups can hinder any of the groups from 
22? ttenUon ” ) ’ a8ln * audiovisual aids, using concrete and semi- 

™ pp0Tl dlng for group activities, and playing games. Found 

more difficulties due to cognitive factors than to nonlntellectiv* factors. 

a, pE4H0M A - Status of the Mathematics Program for Above- 

^1960* liftaTiS NeW Jeney Junlor H1 * h Schools in the Spring 

of 1960 (1980, Montclair State College, Upper Montclair, N.J.) 

determine whether an accelerated or an enriched mathematics 
Kd 01 * e * b ® ve - aTera *e or gifted students was being offered in the 96 

*«W * ^ * WH « w. 

WU mtU ®d to the principal of each of the 96 
J nlor high gefewoi* in New Jersey and the responses analysed. 
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Major Finding* and Conclusions.— Of the 9 schools with 1,000 or more stu- 
dents, all offered either acceleration or enrichment programs In mathematics; 
all 11 schools with neither acceleration or enrichment had fewer than 999 pupils. 
A total of 12 schools had only an acceleration program, 19 had only an enrich- 
ment program, while 14 had both. Of the schools with neither acceleration 
or enrichment, 9 percent were planning to start acceleration, 9 percent an enrich- 
ment program, and 18 percent were discussing possibilities. 

59. Malar, June R. An Experiment with a Recently Developed Test for 
Ninth-Grade Mathematics. (M.8., 1960, University of Kansas, Lawrence.) 

Major Faculty Adviser. — Gilbert Ulmer. 

Problem.— To answer two questions: (1) Did the achievement on traditional 
mathematics made by students who studied a new curriculum in ninth-grade 
mathematics compare favorably with the achievement of students who were 
taught by traditional methods and materials in the same school? (2) Did the 
new material stimulate a greater degree of apparent Interest as shown by in- 
creased enrollment in elective second-year mathematics courses? 

Procedure . — The experimental group consisted of four classes, two taught by 
each of two teachers throughout the school year 1959-60, using the materials of 
the Development Project in Secondary Mathematics, developed at Southern Illi- 
nois University. The control group consisted of two classes taUght by another 
teacher using traditional materials. Students were assigned randomly to the 
six classes. Arithmetic scores on the California Arithmetic Test given in the 
eighth grade were obtained as pretest scores. Otis Quick Scoring Test scores 
were obtained.' The criterion of ninth-grade achievement was performance on 
the Lankton Algebra Test, given near the close of the year. The technique of 
.analysis of variance and covariance was employed to compare achievement of 
experimental and control groups, intelligence and pretest scores being held 
constant 

Major Findings and Conclusions.— The students in the experimental group 
achieved significantly higher on the standardise* algebra test than did the stu- 
dents in the control group. In the experimental group 75 percent indicated at 
the end of the year that they intended to continue with second-year mathematics, 
while only 34 percent in the control group planned to continue. 

60. Maletskt, Evan M. The Relative Merits of Several Methods of Teaching 
Probability in Elementary Statistics. ' (Ph. D., 1961, School of Education, New 
York University, New York.) 

Major Faculty Adviser . — John J. Klnsella. 

Problem. — To test the relative merits of three methods of teaching certain 
topics in elementary statistics. 

Procedure.—' The first method involved a formal introduction to the theory of 
probability using the basic concepts of sets. The second gave tots introduction 
through tra< tional mathematics. The third involved an intuitive introduction 
to probability. A unit of instruction was prepared for each of the methods The 
first group consisted of 25 students, the second 30, and the third 28. The same 
instructor taught aU three groups. . Tests of mathematical competence and sta- 
tistical inference were constructed and administered. The duration of the 
experiment was one semester. 

Major Findings and Conclusions. — Initial differences among the 3 groups of 
students, randomly selected from 12 sections, were taken into account by analysis 
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°L^I! rIa !!! e ’ '? er ® were no «tatt»acal differences at the 6-percent level In 
problem-solving ability in probability and statistical Inference among the three 
> groups, although the results seemed to favor the methods using sets. 

, V. .l lAMA " T ’ ALBEBT - A 8tady of HI * h Ability Students* Success and Allure 
in Mathematics. ( M. A., I960, University of Minnesota. Minneapolis. ) 

Major Faculty Adviser. — Donovan A. Johnson. 

reason8 for 8UcceM « nd failure in mathematics of 
hlghablllty students; to determine characteristics of hlgh-abiUty students slgni- 
flcantlv associated with success or failure; to get some suggestions for improving 
the teaching of mathematics. 

Pro^Mfr.— The study was conducted with the entire senior class of Unlver- 
slty High School, University of Minnesota, in 1969-dO. The Lorge-Thorndlke 
(nonverbal) Intelligence Test, Iowa Test of Educational Development (Quantita- 
tive thinking) and the Differential Aptitude Abstract Reasoning and Spactal 
Relations Tests were used to define high ability. Students, who , 

B+ or better average in mathematics from grades 7 through 12, were considered 
su«*ssfui. Students who had a O- or lees average and were not current 
enrolled were considered unsuccessful. There were 12 students In each group. 
Information was gathered by means of an interview based on the following 
areas: Student attitude tbward mathematics; parental attitudes* teacher attl 

hobbles, and amount of study time; pupil’s own analysis of the causes of success’ 
or failure; effect, of elude., *ch,ra The M, filmed 
Fisher-Tates Test of Significance for 2 x 2 Contingency Tables. 

Major Findings and Conclusions.— The successful students had regular study 
hours, studied without radio or television, had chores to do at h^e, found 
mathematics useful, had parents who were good in mathematics, did not expect 

an“f 8 > tlvT c T* e * had ekwnentary teachers who enjoyed arithJIrtfc 
and did not get behind in their work. Unsuccessful studeUts felt they would 

^“r r ! “ ,b,J ■>“"*“ •» » lowor moving grX.mT.bZS 

elr teacher* taught ily to the top few. The aucceeaful etudent thought that 

m, dld n °* 07 to rel "“ tottthemattce to anything. tZlnaX! 

Into m atbematlca ... ep Important ^ for tuccw ' ,££££££} 

ehoold not memoriae It, amt that one bad to work hard to encceed In moth.. 

th*' C ai 2* ,"" K ' e ”' 8 telt th,t poor teachere give too much drill do not care If 
be Ind vldnttl get. tbe material, teach only to tb, top few, „ re no. ln.X.X£ 

the eubject, and are out of touch with bow student. feel. *“ 

Cedin' "**“"■ Tl,e * »«dent Conatructed Argument. on 
« . i . n Mathematical Achievement and Retention. (Ph D 1969 

School of Education, New York University, New York.) * ’ 

Major Faculty Adviser.— John J. KinSella. 

^ Proftlom.-To determine the effect of student constructed assignments on 
ach evements in algebraic content, problem-solving ability, and critical .kina 
during a college freeman liberal arm con*, 1. the Intr oditZ^Xh^ 

w~^ re ~ A ° " W , rlm !| 1 '* 1 «">“P « 22 atudenta and a control group of 1» . 

. *T achievement and In 
remgence. During the semester each member of the first group constrncted 21 

wm wotM b ' * •>«<«> 

Test, of algebraic content, problem solving, and critical thinking wero givenat 
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the beginning and end of the experiment, and, for the evaluation of retention, 4 
months after the end of the semester. ' % ' 

Major Findings and Conclusions.—' There was a statistically significant differ- 
ence In favor of the experimental group In algebraic content, problem solving, 
and critical thinking at the end of the semester and, also, 4 months later. 

63. Mat, Kenneth O. An Undergraduate Training Program In Mathematical 
Research. ( I960, Carleton College, Northfleld, Minn.) 

Problem. — To find more effective ways of stimulating undergraduate students 
In mathematics to show Initiative and to do original work. 

Procedure. During 1956-60 various devices were used to solve the problem. 
Among these were honors sections for freshmen and sophomores, special honors 
problems, publicly posted problems of the month, colloquta for advanced stu- 
dents, research projects involving student-faculty collaboration, and a publica- 
tion reporting the results of these endeavors. 

Major Findings and Conclusions.— 1 The devices used had a significant Impact 
on student activity. The most effective devices appeared to be honors problems, 
the colloqula, student-faculty collaboration, and the local publication. Unless 
students In honore sections were held to the same standards and amounts of 
routine work as the other sections, they tended to do less well than their fellows 
in the tegular sections. It seems that honor work should be only a supplement to 
regular courses, and that enrichment rather than acceleration is most effective. 

64. McKinley, James E. Relationship Between Selected Factors and Achieve- 
ments in a Unit on Probability and Statistics for Twelfth-Grade Studenta (Ed. 
D., 1960, University of Pittsburgh, Pittsburgh, Pa. ) 

Major Faculty Adviser.— Alex J.Ducania * 

Problem.— To prepare and teach a unit on probability and statistics fbr high 
school seniors and to analyse the relationship between certain factors and 
achievement in the unit 

Procedure.^ The unit was prepared and taught to 217 students In 10 schools 
for 13 class periods; Measures of total intelligence, language Intelligence, non- 
language Intelligence, reading comprehension, and previous experience in mathe- 
matics were correlated with a measure of achievement on the unit of work. 

Major Findings and Conclusions. — A significant gain in achievement was shown 
by the students during tbe study. The achievement of students in the college 
preparatory curriculum was significantly greater than the achievement of stu- 
denta in other currlculuma The consensus of the participating students and 
teachers warn that such a course would be a valuable addition to the high school 
curriculum. 

f 

65. McMahon, Della L. An Experimental Comparison of Two Methods of 
Teaching Percent to Seventh-Grade Pupils. (Ed. D, 1959, University of 
Missouri, Columbia.) 

Major Faculty Adviser.— Ralph E. Watkins. 

Problem.— To compare initial learning and retention of learning if seventh 
grade pupils are taught percent by the ratio method or the conventional method. 

Procedure. — Four middle-ability classes and one low-aMlIty class were taught 
percent by the ratio method, and an equal number of classes were taught by the 
conventional method. ( In all, 245 seventh-grade pupils from two Waterloo, Iowa 
public schools were Involved in this sample.) At the end of a 9-week 
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period a Anal percent teat constructed bv th» innuH.t - • ' 

all subjects. 8lx weeks later a retcutlou test was **"">“*"<1 “ 

percents and In more permanent iMmin> JU .. “* “ m wlu > 

Neither cetbod u« aucc«fol ^ ^ “* UKXl ' 

Z^^SToST”,^ O 

Washington, D.C.) ’ 1M7 ’ 0,11,01,0 ^nlraraltj of America. 

Major Faculty Adviser. Rt Bor. Msgr. Francis J. Houlahan, 
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I«taon of factor pattetna for fifth-grade girls (tide stlldy) 2f slx^radt 

£52?: r^ r =^stea?£5 

.bleb, for boya, IdeuttnT" . ^ f^T^ t^ ST.l'T. 0 

problem-solving factor Identified for girls. *** tte •PProeeh-to- 

« iTsssssi -ar *f c - 

rorslty, Stillwater) ’ ,981 * 0klahom * State Uni- 

Major Faculty Adviser .— James Zant 

la **“?■■* pr T* for “• • de « , «‘ «* aaataot for a modem couw 

S^rSESST tc the couatrocUoa^ 

Procedure. Objectives were first selected after a study of the relevant iu. M 

8uWe S?.? -1 ** 8electln * < ' onU?nt were obtained from similar sources.* 
of i « s ^ T” WePe "« by «w«n* these criteria at one of fouTte^i 
^ gnlflcance. A selection of topics was made and ordered In a cydlc, sptari 

.. J7a / or FiHd{ *9» and Conclusions — Application of the process seemed toahn. 

* l ** "**. P °* olb,e to 8e,ect * ntodern coarse in freshman mathematics satin- 
2f .^^ wMwaaad cHtttte. Not att toslca contaloed la Mdltloll boSH 
, . ^ nor *U topics In modern textbooks rated fci rWy i »« .»! 

topics routed to an early Introduction of the calculus andto Mt^tlcrinuS 
^jroro ^ted ldghly Mhoro prinurily concerned with SSfflSSSE 
technique. U coUege .lgebro, trigonometry, mid mmlytic geometry weJroSS 
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relatively low. The logical, sequential nature of mathematics leads to some 
modifications of a course based on criteria and objectives alone. 

68. Mott, Edward Raymond. An Experimental 8tudy Test In* the Value 
of Tslns Multlsensory Experiences In the Tea chins of Measurement Cults 
on the Fifth- and Sixth-Grade Level. (Ed. D., 1959, Pennsylvania 8tate 
Vnlverslty, Uulverslty Park, Pa.) 

Major Faculty Advisers.— P. W. Blxby and C. G. Corle. 

Problem . — To evaluate the effectiveness of prearranged multlseoory ma- 
terials on attitude toward school subjects, quantitative understanding, and 
computational skill. 

Procedure. — Pro- and poettesting of control (N=70> and experimental 
t.V— 175) pupils In (1) attitude toward school subjects, (2) quantitative under- 
standing, and (8) computational ability. During the experimental period the 
. experimental group was given every opportunity to use multlsensory aids 
during arithmetic measurement classes ; no attempt was made to Influence the 
control group as to Ume, method, and aids used. 

Major Findings and Conclusions . — Both experimental and control groups 
gained In quantitative understanding and (n computational skill, hut the differ- 
ence between experimental- and control-gain was not significant in either, In- 
stance. Neither group showed a sWnlfleant increase In attitude scores when 
the factors of sex, mental age; and] a combination of these two factors were j 
taken Into consideration. 

69. Novello, Reverend Russell R. Differential Factors In Algebraic Com- j 
potation for High-Achieving Boys and Girls. ( Ph. D., 1900, Catholic University 

of America, Washington, D.C. ) 

Major Faculty Adviser.— Rt. Rev. Msgr. Francis J. Houlahan. 

Problem . — To determine what factors In algebra are used by high achievers; 
to compare such factors In order to recognize the grouping of abilities under- 
lying high achievement In algebra. j 


l- 


Procedure.— The 65-Item algebra test of the 1059 Affiliation Test Program of 
the Catholic University of America was administered to about 6,000 ninth- 
grade pupils. Those who attained a score at or above one standard deviation 
from the mean were selected as high achievers. Coefficients of tetrachorlc 
correlation were calculated on those items (43 in number) which more than, 
15 percent and less than 85 percent succeeded Jn answering correctly. Thur- 
stone's Centroid Method of Multiple Factor Analysis was applied to each matrix 
'to discover the factor loadings. The axes were rotated to the position of the 

factors which are Identified and named. 

• ^ 

Major Findings and Conclusions.— The boys’ factors are described as follows: 
(1) A dual-functional relationship factor; (2) a powers and roots achievement 
factor; (3) a computation from verbal presentation factor; (4) a factor re- 
quiring Insight into the functional relationships with numbers; (5) a linear, 
equation-functional relationship factor. 

The girls’ factors are described as follows: (1) A functional relationship 
factor stressing symbolization; (2) a number factor stressing functional re- 
lationship; (3) a number achievement factor stressing directed or signed 
numbers; (4) an equation-functional relationships factor; (5) a directed 
number operations factor. 
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Major Faculty Adviser. — H. 0. Trimble. 
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Major Faculty Adviser. — Howard P. Pehr. 

Proftlm. Tb derelop a procedure for establishing a mathematics n ramm 
lo a certain type of liberal arts college *tuematic» program 
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Procedure. Evidence pertinent to question one was secured in the following 
manner. A group of teachers (CA), selected at random froip a group of teachers’ 
willing to teach the SMSO curriculum for the first time, provided their students 
with conventional mathematics Instruction. A second group of teacherg (EA), 
selected at random from a group of teachers willing to teach the SMSO cur- 
riculum for the first time, provided their students with mathematics Instruction 
based on SM8G materials. There were approximately 30 teachers in each of the 
two groups, OA and EA, at each of five grades, 7, 0, 10, U, and 12. 

Students of CA teachers and students of EA teachers were administered com- 
mon tests of scholastic aptitude and knowledge of mathematics in the fall of 
1900, and common tests of traditional mathematics and SMSO mathematics in 
the spring of 1961. The tests were designed for the various grade levels and 
carriouluma involved in the Rtady. 

Evidence, relative to question two was secured in the following manner. The 
Students of CA teachers were compared with students of EA teachers on the 
basis of their performance on SMSO tests. 

Data relevant to question three was derived by plotting 8MSO test score 
distributions according to differing SCAT levels. Then, overlap among SMSO 
test scores was spught for students of high, medium, and low scholastic aptitude. 

An additional facet of this study was the concern for results that might be 
attributable to Hawthorne or experimental effect In order to establish some 
control over the influence that participating in an experiment is alleged to exert 
on experimental results, an additional comparison of traditional mathematics 
achievement was made. 

A group of teachers (CC) was randomly selected from the populations of 
mathematics teachers from the large school systems who participated in the 
study. Their participation included only the administration of SCAT and 
achievement tests of conventional and SMSO mathematics In the spring of 
1961. These teachers did not know that they would be asked to participate in 
the study until shortly before the spring, administration of tests. Hence it is 
hypothesized that their instruction was not influenced by knowing that they 
were in an experiment 


Major Findings and Conclusions . — In general, students exposed to conventional 
mathematics have neither a pronounced nor a consistent advantage over students 
exposed to SMSO mathematics with respect to' the learning of traditional 
mathematical skills. 

Students exposed to SMSO instruction acquire pronounced and consistent 
extensions of' developed mathematical ability beyond that developed by students 
exposed to conventional mathematics instruction.. 

Regarding Uie Hawthorne 'effect, comparisons of achievement ,p* conventional 
and SMSO tests for students of C|A and CC teachers indicate unequivocally that 
there is no advantage in favor of students of CA teachers, those teachers who 
knew they were in an experiment. The CC teachers provided instruction In 
conventional mathematics only, j 

Scholastic aptitude is far from |the whole story in predicting achievement in- 
SMSO. The necessity for additional predictors of SMSO achievement becomes 
particularly acute in the upper grades. Additionally, the large range of achieve- 
ment scores for all SCAT .levels' at all. .grade levels casts doubt on traditional 
means of selecting students for ability grouping in mathematics instruction. Fi- 
nally, there Is positive evidence to suggest that ..students at all SCAT levels can . 
learn considerable segments of SMSO materials. 
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1969, School of Education, New York University, 

Major Faculty Adviser,— ^Jo >hn I Klnncllii 

f JwJZ^ZS’ 1 * to tbo Investigator 

for Instruction In freshman engineering mathematics at the Newark CoiSI 

nrlng the fall semester, and knowledge of solid geometry on» mnn 
STifiettS an<l H tlC geom * t,y ,or * weeks by the vector method, toe oSergr™ 
both ^o?^ ** W ** algebFa of nnmber8 - Se same Instructor taught 

t*™JZ ^ 4iKfft „ and Although there was a constant margin In 

JJ* e experimental group at all levels of ability, the differences were not 
statistically significant at the 5-pereent level. aurerences were not 

^xmowd J. Understanding the Structure of Number Systems. 

( 1960, Los Angeles State College, Los Angeles, Calif.) 

Problem.— To determine the extent to which elementary teacher trainees 
acquire an understanding of closure, associativity, identities inverses com 
mutativity, and dlstrlbutlvlty, and can apply these ^cepto to nJS^s^ 
commonly used In the elementary schooL concepts to number systems 

p rooedure.—A test designed to appraise understanding of the structure of 

tenM ° f C0mprehen8lQn , -translation, and application, was 
administered to 44 preservice elementary teachers at the end 

Z7i° ,r “ hm ,T' ’" ,,ch »' t>« structure rt 

denUa^Jit^nZ' ° nd c ^ tclu * iOH *‘—0^r 80 percent of the responses to items 
dealing with the comprehension of Identity, commutativity, and the properties 

jsrvsr rr HO<, | T’ *“' 10 P™pertiea varied 

SIS M®»t errors occurred In examples involving rational numbers. The 

u-^feemej **” 10 h *’ e "° 0rt '“"“•'“‘“"l of tie Inverse to appl, 

mJi ! H POP, t 0 w 1 T^ JAIC D * An Experimental Study of Two Curricular Orga- 
Colorado ZESSfSE? “ 8 “ te <“• D - “»• 

Major Faculty Adviser. — Dale O. Patterson. 

Jroblem.-To determine the relative effectiveness of teaching college algebra 
them” 01116117 ’ aDd aDalytlC geometry separately or teaching a course Integrating 

a ? 8tU ? ent,, Were ****** on bases of college ability scores, 

eaZiiZw™ JSTdh ° f h, * h school - mathematics. One member* 
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Major Findings and Conclusions . — Achievement in algebra and trigonometry is 
independent of thq type of organization. The achievement in analytic geometry 
of those in the integrated plan exceeded, by a statistically significant amount, 
that of the other group. Those with 3 or more years of high school mathematics 
scored consistently higher in algebra ^and trigonometry than those with fewer 
than ‘3 years. Achievement in algebra Increases over the year ; no gain or loss 
in trigonometry occurs after a quarter. 

76. Pressueb, Evelyn. A 8tu£y of Classroom Grouping in Second-Grade Arith- 
metic. (E<J. M., 1960, University of Texas, Austin.) 

Major Faculty Adviser. — Frances Flournoy. 

Problem.— To study the achievement of second-grade children when two types 
of grouping for instruction were used: intraclass grouping and whole-class 
instruction. 

Procedure. — Pre- and posttesting with standardized achievement test; also 
testing with teacher-made instrument Experimental group (two classes) was 
divided (each class) for separate instruction into two groups: High third 
based on achievement, and the rest of the pupils. Control group was not sep- 
arated for instruction within each of the two classes. 

Major Findings and Conclusions .— Found no significant difference in achieve- 
ment, regardless of ability level, between experimental and control groups. Sug- 
gests that the full value of the subgrouplng was probably not measured by the 
tests. Contends that, if the faster pupils had been accelerated in content rather 
than given just enrichment, differences would no doubt be large. 

77. Robinson, Geoboe A. Strategies in the Teaching and Learning of Concepts : 
An Analysis by Symbolic Logic. (Ph. D., I960, University of Illinois, Urbana.) 

Major Faculty Adviser.— K. B. Henderson. 

Problem.— To make a logical analysis of heuristic strategies available to a 
learner in acquiring a concept and to his teacher as a director of learning; to 
present a theoretical model for directing research in the teaching of concepts; 
and to facilitate programing a teaching machine Which employs feedback. 

Procedure.— Symbolic logic was used to analyze the strategies and to pro- 
pose a theoretical model for subsuming them. 


Major Findings and Conclusions . — Heuristic strategies available to the teacher 
and learner in the presence and absence of feedback were analyzed. The theo- 
retical model consisted of using logical equations to represent the concept to be 
taught and the learner’s idea of what the concept is. When the concept is a 
single valued function of n concepts already known, the possible structure for 
the concept to be taught are associated with the vertices of a 2" dlnn>im»<wmi 
cube. The difference between the teacher’s and learner’s idea of a concept is also 
shown by the difference between two vectors. The machine known as the iuliac 
is programed to compare the teacher’s and learner's idea of a concept and to cor- 
rect defects in the learner’s conjectures. 


78. Ross, Abnold Ephraim. Report on the Program for Gifted High School 
Students at Notre Dame University. (1061, University of Notre Dame, Notre 
Dame, Ind.) 1 

Problem .— To discover and develop scientific talent early. 

Procedure . — Each applicant to the Notre Dame N.8;F. summer program is 
sponsored by high school mathematics teacher and finally selected by a com- 
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SSi ^ m * 7 *• "*—***-* * • crtfolfr develop* 

Re^to^A D ^V J ?^ W “«^" ,CUW * The KetaWonshlp of Intelligence and 
nnm^ * g J to Arithmetic Problem-Solving Ability of Fourth-Grade Punilg. 
Dunn Avenue School, Memohia. Twin nwa ioaa ™ "wuHinae rupus, 

Industrial Stole Utov^TZlX, ' ’ IM °’ A ‘ rt '"““ r *' *« 

nhuu , f W ~ To a8certaln **• relationship, at the fourth-grade level between 

.Dd Pr0b '" M •" l , * Ctore “ *“«'»«»« 

Procedure.— Analyses of Intelligence, arithmetic, and reading test scores. 

rpi^r r ndi *?* and Conelvftons : — Intelligence was not a major factor in 

ab,lity - Comprehensive reading skill was more 
g y related to problem-solving ability than was word concept skill. 

Ep,80deS ,D the ^opaent of PI and Their Dae in 
Stimulating Interest Amongti&udents of Mathematics (M A lflfto nniw a 
Education Ohio State U^lvSlty, Columbus ) ’ * 


Major Faculty Adviter .— Harold P. Fawcett. 


Prohtem.--To select interesting episodes In the development of the transcen- 

to P V Dd f Vel0p *** ln 8Uch a way that they would be In Interest 

to both junior and senior high school students. y M 

JT^*Z e '~nt **1? accoimt of flights ln the development of the number 
pi gi en. Then those episodes which are thought to be of greatest intprMt 
IQ ttudMI^re deydoped ln more detoll to a war to which etadeau will 
read lng ftb OQt them. Each acceant to followed hr etadr (aldea tor both Jaaior 

cSto.hU ^ T " e ">*««■ Problem, aad pro), 

ns I Loil? ^ 8tudent8 **“ w th ® information and procedures frgm the previ- 
ll R ^ e ^ DCe8 ^ rhere 0,6 *tudents can find additional material are 

f[!®“ h 6P ^ e ‘ * Flnally> tte Q8es ot # «re listed and suggestions are 
made to teachers as> how they may use the material most effectively. 

dJrrilmLf? 1 *** 0 * ^Cofichwlone.— ] Episodes in the development of pi can be 

.SSwt&E? ’ orthw,,n ' “ d ,nter “ ** -*» «» - 

,„?• ?*Z A d J r. t ,n U * “"»“»* « Mathenuctlca Teacher,. 

(Fh. D., 1959, School of Education, New York University, New York.) 

Major Faculty Idvfcer.— John J. Kinsella. 

K “! thC development of P^ams for the education of teachers 

eloZton * 2 °°} mathemat,C8 from 1920 to 1958, determine trends in the 

« , T * IUl 6011,118818 on mat bematical content, and to make 

recommendations for future practice. 

JZSZ^: ^ Ddr T 1 f ^ y institutions graduating the largest number 
mathematics teachers ln 1967 ln each. State were selected, and their pro- 
gm^or prqmring such students were studied by means of catalogue data and 
a questionnaire sent to the heads of the mathematics departments. 

nnim^T ^ OonclUakm .-- From a median minimum requirement of 24 

to £ in ^ mathematics for a teaching major In 1920-21 the number rose 

to 27 in 1957-56. The corresponding numbers for a minor were 12 and 18* and 
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lur proressional courses 21 and 24 In 182 U -91 

qnired beyond the calculus were diffiJnH^ 21 * J common courses re- 

“T* -*« , aaKmxi ^ bJ tbe Mtore ^ 

Topics in AHthmS/TM^k/pawJ^i f^ Iem 8oMn ^ *“d Computational 

Three Through Six. <M. SSX^jSXXZ ™ *>r grades 

Major Faculty Adviter.-U. Vere DeVault 

Problem.— To determine the chanm. in »^ki ' 

topics In arithmetic textbooks for grades 8 toTthTh TOlVl * I, l^ ,ld com P ata0 °mil 
Past 40 years. ror grades 8 .to « that hare taken place during the 

period 1920-00 b^wo m joJ^H^re *'**'* 8 *° * pnbl,8hf * 1 faring the 

period were made during the 40-year 

problem solring and computatll^ridlis. d ^®. Pelatiye to the teaching of 
recommendations stemming from research had 841116 tlme ’ “^ny of the 
went of textbook materials. h ad not been utilised in the develop- 

^ Department, St 

h< * to , " pro ” ***. «»nitr to Boi.o wrtai MU* 

teachers and menben'rt t^mathmatW T m “'"'T loTOtelng a) elementary 
Xarier College, Chicago. ** lJ education departments of St. 

should be incorporated a * 8tUdyln * 8pecIal w °«* 

quantitative material better. ** Pg ™ m 111 order to learn how to read 

86. Su abt, Bobkst Edwin. An enrichment „ 

the Senior High School m a iom cl.., Pro ^ ram *“ Modern Geometry for 
*7. 0*nnb«M “ A " OM ^ ot “««loo. Ohio State Cteeer. 

J/a/oryoctt, Xirfaer.-Herold P. Kaucett 

alow to bl0> flcbool student,, tn ,eom * lr *' ."d top- 

tatlon. / evaluate theeffectiveneas of the presen- 

topics was studied hud . M e, 

Thete .^s ^^^TJlrK 7 “‘ h • Cb00 ' «*■— ™d. 

Ptane and solid feemetiy etessea, end the^Tw-H-*^*** 10th- sud llth-grude 

atodled b, eraluaUnf p.p„, wlU oh te.teude.^'rZ'u 1^^“'*“°” 
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Major Findings and Conclusions. — Much 'of the extensive popular literature de- 
voted to modern geometry is well suited for presentation to high school students. 
An informal, intuitive presentation of topics emphasizing the historical develop- 
ment and utilizing such points of departure as the Euclidean parallel postulate, 
the concept of parallel projection, and Eulerls theorem proved to be stimulating 
and well received. Forty-four students who engaged in the study of enrichment 
materials on notn-Euclidean geometry and projective geometry and who wrote a 
paper on these topics showed a mastery on the average of 28 of the 37 major 
points upon which the papers were evaluated. 

87. Smith, Eugene P. A! Developmental Approach to Teaching the Concept 
of Proof in Elementary and Secondary School Mathematics. (Pb. D., 1959, 
College of Education, Ohio State University, Columbus.) 

Major Faculty Adviser . — Harold P. Fawcett. 

Problem . — To explore and make explicit some methods for emphasizing the 
concept of proof in elementary school mathematics and for nourishing the 
growth of this concept in all secondary school mathematics classes. 

Procedure . — This study Involved analytical descriptive research. Proof Is 
. defined in the study as “that which cohvinces." The nature of proof as a con- 
tinuously evolving concept in mathematics is analyzed from both the child 
development and mathematical points of view. The study includes a review 
and criticism of the literature on children’s thinking especially as it relates 
to logical reasoning, an analysis of the concept of proof in mathematics as an 
evolving concept, and suggestions for teaching proof in elementary and second- 
ary school mathematics. 

Major Findings and Conclusions . — There is considerable evidence to support 
the thesis that the logic of young, children. Is ^iot congruent to adult logic. 
Perceptible movement toward adult logic appears to begin in most children 
. around 11 or 12. An Individual’s concept of proof in mathematics develops 
and matures from a dependence on empirical evidence and inductive and -in- 
formal reasoning processes toward deductive, abstract, formal reasoning. 

The nature of proof is analyzed under the general headings of probable in- 
ference and necessary inference. Fourteen major understandings aSSWlhted 
with probable inference and 26 major understandings associated with neces- 
sary inference to which the teaching and learning of mathematics can con- 
tribute are presented with specific suggestions for teaching the concept of 
proof in aritbemttc, algebra, geomet ry, an d t ri gonome t ry, , 
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88. Spillane, Daniel Paul. Attitudes of Pennsylvania Secondary School 
Mathematics Teachers Toward the Inclusion of Analytic Geometry, Calculus, 
and Statistics in the High School. ( Ed. D., 1959, University of Pittsburgh, 
Pittsburgh, Pa.) , r 

Major Faculty Adviser.— C. M. Lindvall. 

Problem . — To record and analyze the responses of teachers to questions involv- 
ing the feasibility and the value of offering analytic geometry, calculus, oi 
statistics in high school and to the question concerning the type of student most 
qble to take these courses. 

Procedure.— Correlations were computed between favorableness of teachers’ 
attitudes toward each of the subjects and other factors such as their feelings of 
competency to teach the courses, credits in mathematics, experience, and 'size of 
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Comparative Emir*,,™ of 

3, 7 ( of M,tl “ «• ■>•• a*. ™~£Z tt£S2S$' 

*** F«cu, Advi.cn. WlUfam c. Lowry and Frank w. Baagtort. 

srjsrsT!' 'iss? ss zir «•**** 
a ZrZ7 ,o e,ch pr< * ,e " on - ;^ h „r ~ 

9°. Stephens, Lois, and Dutton, Wilbur H. Retention of the Skill « ri 
sion of Fractions. (1950, University of California, Los An£l£) 

divirinn^"# 18 ?"* a 3,Kn,flcant difference. between the retention of the skill of 7 
inrersipn meth«i8? n8 * by cWidren t * URht by the common denominator and the ' 

theb^^f der,ved from o*Perimental-control pairs, matched on 

n * taSwi Q , 8001,68 0n a te8t ° f d,vl8,on of fractions given in May follow 

“ eth0d fW ^ *"> up * inversioif method 
). nd tested again in September on the first day of school * 

“Vlmnnt difference i» Matin, 

' *f° groups was foun d.. It is suggested-ihat-both methods be taught 

and pupils then allowed to select the one they prefer. 

8eLrt’lZr*ir ,, '., WnJJi “' P * C *°" ° >Iltr "'”""e to Understanding of 
leeted Basic Arithmetical Principles and Generalisations. (Ed D lflflO 
Indiana University, Bloomington.) (Ed. D., I960, 

.Vo/or Faculty Adviser. — Ronald Welch. - 

se,^ to the understanding of 

Ct ZTT^VT™* 00 0t W8earcher ’* test of basic mathematical pita- 
JS { P !* ot 8 tndents in grades 8 to 12 in the State of Indiana, and 

tesfta aT, JUn ^ 8nd 8eni ° r8 ln a teocher education program; analysis of 
testing data in relaUon to selected factors. ' 7 
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Major Finding* and Conclusion*. — The factors of age and student teaching 
experience did not add to the understanding of basic mathematical principles. 
The factors of teaching experience, level of academic preparation, and number 
of semesters of high school mathematics were related positively to the under- 
standing of basic mathematical principles. 

r . 

02. 8ToaY, Lucsrm. Cordelia. Procedures for Evaluation of Textual Ma- 
terials for Teaching Basic Mathematical Understandings in (he Arithmetic Cur- 
riculum of the Elementary School. (M.8.B., I960; Drake University, Des Moines, 
Iowa.) 

Ma jor Faculty Adviser. — William Gardner. 

Problem.— To develop criteria which could be used by elementary teachers in 
evaluating materials and procedures to be used In teaching basic mathematical 
understandings in the arithmetic curriculum of the elementary school. 

Procedure. — Review of literature, leading to the development of a rating 
scale. 

Major Findings and Conclusions.— The evaluation Instrument developed may 
serve as a model for teachers to use, but the criteria should be modified to fit 
local needs. 


98. Strioht, Virginia M. A Study of the Attitudes Toward Arithmetic of 
Students and Teachers in the Third, Fourth, and 81xth Grades. (M. Ed., 1900, 
Indiana 8tate College, Indiana, Pa.) 

Major Faculty Adviser. — George A. W. Stouffer, Jr. 


Problem . — To study current attitudes toward arithmetic on the part of chil- 
dren and teachers, to note changes (if any) from third to fourth to sixth grade, 
and to compare the attitudes of boys and girls. 


| 


Procedure. — Administration of a revised form of the Dutton Attitude Scale to 
29 teachers and 1,023 pupils, grades 3, 4, and 6. 

Major Findings and Conclusions.— Contrary to popular opinion, at all three 
grade levels a very large proportion of both boys and girls like arithmetic and 
feel it is useful ; also, the majority of teachers sampled definitely enjoy teach- 
ing arithmetic. In all three grades, girls liked arithmetic better than boys. 

94. Taylor, Francis B. Development of the Testing of Statistical Hypotheses. 

( Ph. D., 1959, Teachers College, Columbia University, New York ) 

Major Faculty Adviser.— Howard F. Fehr. 

Problem.— To give a critical account of the historical development of the testing 
of statistical hypotheses, and to relate this development to the growth of statis- 
tics as a college subject in the United, States. 

Procedure . — The history of the testing of hypotheses was studied and related 
to the types of courses taught at present in the United States. 

Major Findings and Conclusions.— The principle of inverse probability origi- 
nated by Bayes in 1763 and generalised by Laplace in 1812 was a first step in the 
development of hypotheses testing. A significant second step was the work of 
R. A. Fisher In suggesting, ways of using sampling distributions to make prob- 
ability statements about pertain hypotheses. A third step was related to the 

in deciding on best tests of hypotheses. In modern 
to mathematical abstraction that are very difficult* 
cations of probability and statistics. 


work of Neyman and Peai 
times such tests have 1 
for those engaged in a] 
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In the United States there has beat a shift from an emphasis on descriptive 
statistics to statistical inference. It Is recommended that separate college de- 
partments of statistics be formed to secure a better balance between 'theory and 
practice, and that publication of shorter works devoted to full length treatment 
of particular topics be encouraged. 

95. Thompson, Giobgianna F. The Study of the Use of the Deductive and 
Inductive Methods for Teaching Ninth-Grade Mathematics at the Shannon High 
'■'i bool, Shannon, Miss. (M.8., 1989, Tennessee Agricultural and Industrial 8tate 
University, Nashville.) 

Problem. To study the use of the inductive method and of the deductive 
method of teaching in ninth-grade general mathematics. 

Procedure. In this study, “deductive method" means the method of study, 
research or argument in which specific applications or conclusions are derived 
from assumed or established general principles. "Inductive method” Is a teach- 
ing procedure based on the presentation to the student of a sufficient number 
of examples of a particular phenomenon to enable him to arrive at general 
relationships implied by the evidence. A class of 48 students was taught general 
lematics by the deductive method during the first semester and by the in- 
ductive method during the second semester. In September the students’ level 
of achievement was measured by a quantitative understanding test. In January 
achievement after a semester of the deductive method was measured by a second 
t oa problem solving. In April achievement was measured after a semester 
of the Inductive method by a third test on basic computation. 

Hoi or F and Conditions . — Although the problem-solving test contained 

some problems similar to the quantitative understanding and the basic com- 
putation test, the scores made by students Indicate that there was not enough 
similarity in the tests to determine which teaching method is better. It was 
observed that weekly recitations and test performances were best during the 
second semester when the Inductive method was used. 

96. Tbcact, Sistb Mast Denis, O.S.F. The Effect of Interest-Centered Take- 
Home Tests cm teaming in Elementary Algebra. (Ph. D., 1959, New York Uni- 
-veristy, New York.) 

Major Faculty Adviser . — John J. Klnselia. 

Problem. To discover what part “take-home” tests based on individual In- 
terests play in the development of problem-solving ability, critical thinking, and ’ 
general efficiency in elementary algebra. 

Prooedure. The study was eonductedin a 4-year girls high school in New- 
burgh, N.Y., during 1066-57. There were 33 freshmen in the experimental group 
and 30 in the control group. For matching the groups, the Terman-McNemar 
Test of Mental Ability, the Seattle Algebra Test, and the Watson -Glaser Test 
of Critical Thinking were administered. Every 5 weeks the control group was 
given a conventional test during a class period and the experimental group was 
given an interest-centered “take-home” test to be completed at home and re- 
turned in 10 days. The take-home test was based on Information from two 
tests the Seattle Algebra Test and the Ruder Preference Record Vocational 
< (eight) problems based on the former .test and 22 problems based on the latter). 

In June, the Watson-Glaser Critical Thinking Appraisal was readministered 
and the iAnkton Algebra Teat waa given. 
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Major Findings and Conclusions . — The experimental group profited more 
from testing to testing than did the control group. The Interest-centered, tests 
did not have any appreciable effect upon general efficiency in elementary algebra 
nor did they have any marked effect upon the students' ability to solve problems. 

97. Tredway, Daniel C. A Statistical Comparison of Two Methods of Teach- 
ing Percentage. ( Ed. D., 1959, University of Wyoming, Laramie. ) 

Ma jor Faculty Adviser .*— George E. Hollister. 

Problem .— To make a statistical comparison of two methods of teaching |ter- 
cents ge. 

Procedure . — The experlmental groups were taught the three cases pf percentage 
ns parts of a total process. An emphasis was placed cn an understanding of 
the three types of problems and the relationships among them. The control 
groups were taught by methods presented In the arithmetic textbooks which 
In general tench each ense as a separate entity. Six teachers taught expert- 
■ mental groups nnd five taught control groups over a 2-year t>erlod from 1057 to 
1959 in the junior high schools of Cheyenne and Laramie. Two tests limited 
to the three cases of percentage without applications were given— the first Im- 
mediately after a 20-dny teaching iieriod, the second was given 30 days after 
the first test. An Intelligence quotient from the California Test of Mental Ma- 
turity was available for all 552 pupils in the sample. The data were treated 
with an analysis of covariance to determine whether or not there had been a 
significant difference of learning and retention l>etween the two groui>s. 

Major Finding* and Conclusions.— (1) The method tested provided sig- 
nificantly better learning than the usual methods presented In textbooks, (21 
the learning of the three cases of itercentage as a complete unit provided superior 
retention of pupils of average intelligence. (3) the period of 20 days was an 
adequate amount of time to devote to teaching percentage when the experi- 
mental method was used. • V. 

98. 1 ogeli, Brixe Ramon. The Mathematics Program of the Soviet Secondary 
School: Its Status and Innovations. (Ph. D. 1959, University of Michigan, Ann 
Arbor.) 

Major Faculty Adviser .— Phillip S. Jones. 

Problem. To answer the following questions : (1) What is the current nature 
and status of the mathematics program of the Soviet secondary schools? (21 
What trends. If any, are discernible in the recent Soviet curricular revisions in 
the area of mathematics? (3) What relation do these trends bear to Soviet 
educational itolicy as stated in publications in the area of mathematics education? 

Procedure . — -The following were analyzed in detail : The arithmetic syllabus, 
the secondary school mathematics syllabus, the four standard arithmetic text- 
books, .the six standard secondary school mathematics textbooks, the s|x stand- 
ard problem books, and the secondary school graduation examination In 
mathematics. 

Major Finding s and Conclusion *.— Three interrelated factors or trends were 
largely responsible for changes In the Soviet mathematics program from 1952 
to 1959: ( 1 ) Stress on applications, 12) a trend to lightening the pupil’s academic 
load, and (3) desire on the i>art of Soviet educators to modernize or raise the 
scientific level of their secondary school mathematics program. Other reforms 
as a result of proposals by the Soviet premier In the fall ofl 958’ a re Just getting 
underway. The full nature and impact of the combined lengthening of the 
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yeara In the secondary school and the Increase In the amount of work experience 
were yet to be determined at the time of the study. : experience 

99. AVaoe, Olcta M. A study of the Program for Teaching Basle Addition 

Si!? n”? FaCt ® ln State-Approved Arithmetic Textbooks for First 
Second Grades In Texas. (Ed. M.. 1(H», University of Texas. Austin.) 

Major Faculty Adviser. — Frances Flou 

ProMcm.-— To compare the organization and^Wsentatlon of the basic addition 

8 ‘ D <he f ° Ur Sta ^*doi»t«lt§L for (trades 1 and 2 for the 
IW8-59 school year ; to assess the effectiveness of one of these four pro- 
grams at the second-grade level. ** * 

fonr texta ,nro,ved : ‘«“ng and opinion as basis 
for evaluating one of the four programs In 16 second-grade classrooms. 

Major Finding* and Conclusion*.- At each grade level the texts differ among 
themselves as to scope, organlxatlon, and presentation of facts Included. At the 
second-grade level, differences In symbolism and vocabulary also are ln evidence 

I t T^ rlty ° f tea ° herR Wh ° eva,uated one nt second-grade programs felt 
that children could have gone beyond the material provided In the text Itself. 

100. Wallace. Malvina Trent. Individual Differences In Arithmetic of 
Fourth-Grade Pupils. ( Ed. M . I960. University of Tennessee. Knoxville. ) 

Major Faculty Adviser.— A. M. Johnston. 

Problem. To Identify Individual differences In arithmetic abilities of fourth- 
grade children. Including differences in ability, achievement, and Interest. 

Procedure. Analysis of data from three fourth-grade classes derived from 
testa of Intelligence, achievement, and subject Interest. 

Major Finding* and Cotielusion*.— Found an IQ range of from 80 to 146. and 
an achievement range of 5 years: also found that arithmetic was the second 
mos popu ar subject, with the interest level being essentially the same for 
hoys and girls. 

101. Wilson, Joiin D. An Analysis of the Plane Geometry Content of Geometry 

Textbooks Published In the United States Before 1000. (Ed. D., 1059 Univer- 
sity of Pittsburgh, Pittsburgh. Pa. ) . ’ | 

Major Faculty Adviser. — John A. Nietx. 

Problem. To trace and analyse the evolution of the plane geometrv content 
of geometry textbooks'publlshed In the United States liefore 1900. * 

Procedure. Title, pages and prefaces were studied. The fundamental as- 
sumptions, such as axioms, postulates, definitions, symbols, arfWhe treatment 
o parallel lines, were analyzed. The propositions were analyzed, to provide 
nformatlon on the number of demonstrated theorems, the nattfte of the theorems, 
the form of demonstrations, and geometric constructions. Student exercises 
were class! fled by purpose and type. . 

, ' Va ^ or Find [ n 9» and Conclusion*. Student exercises consist mostly of deserip- 
,.ons of changes in content. There was more evolution In student exercises 
an In any other part of the geometry textbooks. In general there has been 
more evolutionary development in plane geometry textbooks than has been com- 
monly believed. 
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i< J® 2 ^ WooD ’ Wa,TK8 h * General Mathematics Needed in Industry (M.8 
1950, Kansas State College, Pittsburg.) 

Major Faculty AtfvUcr.—R w. Hart 

Problem, To determine which coarsen In college mathematics are most desire- 
ble for a person Intending to go Into Indostry after graduation. 

«..^T f ^^T tIOniUUrM were 8ent to sevwal companies that employ ap- 
ma ,f emaUdaD8 - companies were asked to rate a group of collet 

mathematics courses as “most desirable.” “desirable,” or "not needed.” 

, U t a J° r and Cof,clM * ton *- The 12 courses that were rated the highest 

by theappled mathematicians are differential equations, applied mechanics, 
advanced calculus, matrix theory, mathematical statistics, theory of probabllltv 
l!r lr^ n,P ^ X , Varlab l^ numerical analysis, higher algebra, vector analyi 
V y * ' 8nd Four,er Those rated lowest were modern 

S' «****' “"“‘Euclidean geometry, higher plane curves, 

ZTT y ’ q y C0n,^0, ' numh * r theory* advanced analytical geom- 
:;-~ n to mathematical thought, differential geometry, and theory 

RDLAN D An Evaluation of Methods of Teaching Ninth 
Major Faculty Add«cr . — Percy E. Burrup. 

FoCZ^«T^ h rI 0l ^ W,nK Ulea8Uni8 Were ,ak ®“ : A “ intelligence quotient. 

, rm B x ««d Y of the Cooperative Mathematics Achievement Test at the begin- 

22 and I* 1 ": ^ ° f Rtndy ' a, ** ra achievement by the C«W.ce A^re 

'» — — - 

r<M,r/w * /o " < -Ge“eral mathematics achievement Is greater 
,^ h !" hrst-year algebra students are taught by the spiral or functional method 

^JTr whon W rf r tradH,ona, method - General n.athen..tlcs achievement 
* *™ ter when students are taught by the pace method In a general mathematics 

Is gre^rXn 8 ? 11 / ! ‘ he ,rHd,,,0naI method - General algebra achievement 
flnSi 7 SSfEfi ^ U ? t by the trad,t,on a. 1 method using a standard 
In^rTre comparison with the functional method using a book 
poratlng a spiral approach to the subject. Positive, responses toward 

mJthitf as, ronwr^wlth when algebra students are taught by the traditional 
ernod as compared with the spiral or functional method. Positive responses to- 

rjr ter wh « ^ b y 

the traditional method as compared with the paced method There Is no 

puts tlona^a re« n8h ‘ P b ^ ee “ KeneraI achievement In mathematics and the com- 
putat tonal area score of the Kuder Preference Record. 

A A { D Experimental Study of Two Procedures for 
Jf ilng the Four Fundamental Operations With Signed Numbers nirs imm 
Central Connectlcat Slate Oolite, New Britain.) <“ "• nM - 

H*lor FamU, Jift>fKr.-Mawret 0. Woofer, 
i. •?«"<««• of teaching a unit ou .Kurd number. 

fu»J.r«uu^u"n|. ' 0m ‘”'" e ' Mr ° m rah * ,OT “» 




